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The Sesquicentenary of the Asiatic 
Society of Bengal. 


WE. take the earliest opportunity of offer- 
ing our hearty congratulations to the 
Asiatic Society of Bengal, 
Sesquicentenary which it celebrated on 
the 15th of January 193t. This Society is, 
after the Bataviaasch Genootschap van 
Kunsten en Wetenschappen of Java, the 
oldest literary and scientific society in the 
East, being tounded in 1784 by Sir William 
Jones. Before coming to India Sir William 
Jones had mastered several Oriental lan- 
guages, and utilised the leisure during the 
voyage of six months from England to 


Caleutta, on its 


meditate, to use his own phrase, ‘on the 
eventful histories and agreeable fictions 
of this Eastern World” Soon = _ after 


his arrival he, therefore, invited the elite of 
the European community of Calcutta to 
discuss the formation of a research society 
and as a result the ‘ Asiatick Society’ came 
into being on the 15th of January 1784 with 
the Governor-General of India, Warren 
Hastings, as Patron, and Sir William Jones 
as President. In his first Address the scope 
of the Society was defined by Sir William 
Jones in these terms: ‘‘The bounds of its 
investigations will be the geographical limits 
of Asia and within these limits its enquiries 
will be extended to whatever is performed by 
man or produced by nature.”’ 


The meetings of the Society, in the 
early days of its existence, were held 
in the Grand Jury’s room in the Su- 


preme Court and it was not tili 1808 that 
a building designed by Capt. Lock of the 
Bengal Engineers, was completed on a site 
granted free by the Government on the 
corners of the Park Street and Chowrin- 
ghee ; the cost of the building was defrayed 
by subscriptions from the members. Exten- 
sive additions and alterations have since 
been made tothe original building, but the 
main structure remains as it was in 1808. 
In the early years, probably owing to 
the backward state of Western education 
in India there were no Indian members 
of the Society, and it was not till 1832 that 
Dwarka Nath Tagore was elected as its first 
Indian member. This, however, does not 
mean that the Society was founded on racial 
or communal lines. The far-seeing founder of 
the Society, who envisaged a happy com- 
panionship of intellect amongst its members, 





234 : CURRENT 


SCIENCE [JANUARY 1934 





irrespective of race or creed, politics or 
fortune, suggested in his second Anniversary 
Discourse the circulation to the learned 
Indians of a brochure in Persian and Hindi 
setting forth ‘the design of our institution’. 
The beautiful vignette, which formed the 
letter-head of the Society's correspondence 
at a later date, gives apt expression to its 
non-sectarian community of aim,—this latter 
consists of an engraving of the Vedas and a 
Hindu Temple on one side, of the Quran 
and a Mosque on the other, and in the 
centre is a medallion of Sir William Jones, 
surrounded by tropical foliage and fruit. 
During the last 50 years a vast development 
of scientific and literary research has taken 
place in India and as a result the European 
to Indian membership of the Society is now 
in the proportion of 2 to 3. In 1928 the 
membership roll of the Society was at its 
zenith with 602 members, but during the 
present year this number has decreased to 
about 450. We believe that this fall is due 
mainly to economic conditions and depres- 
sion which have affected business and other 
activities all over the world. The Society, in 
addition to its regular members, has on its 
roll 50 Fellows elected for meritorious work 
in various branches of Science and Art from 
amongst its members, while Honorary Fel- 
lows, limited to 30, are elected from outside 
its ranks. There is also a class of Associate 
Members for including such distinguished 
persons as would not otherwise have joined 
the Society. 

In the early days of the Society its meetings 
were confined to discussion of papers submit- 
ted to the Society, but it was soon felt that it 
was necessary to publish a serial publication 
embodying the results of the researches and 
the observations of its members. The name of 
the publication, as originally contemplated, 
was “‘ Assiatick Miscellany’’, but in 1788 
when the journal appeared, the name was 
changed to ‘‘ Asiatic Researches’. Twenty 
volumes of this periodical were published, 
but the work was not a success financially 
and was finally stopped in 1839. That there 
was a great demand for this publication is 
clear from the fact that more than one ‘pirat- 
ed’ edition of it was printed—a compliment 
which must be rare in the bibliography of 
science. In 1839 a small monthly magazine 
was started under the title of ‘‘Gleanings in 
Science’ and this formed a medium for the 
publication of monthly proceedings of the 
Asiatic Society of Bengal. It was edited by 


James Prinsep, for many years the Secretary 





of the Society. Its name was later changed 
to the “Journal of the Asiatic Society of 
Bengal’’, but it was still published by the 
Editors at theirown risk. In 1859, however, 
the Society recognised the journal as an 
official organ of its own and took over its 
entire control. Seventy-five volumes of 
this journal were published between 1832 
and 1904. In addition a second part for 
contributions on Natural History, Anthro- 
pology, ete., and for the proceedings of the 
meetings of the Society, was started in 
1865 under the name of the ‘‘ Proceedings 
of the Asiatic Society of Bengal’’. Of this 
work nearly 40 volumes were issued. In 1905 
these two serials were amalgamated and the 
new series entitled ‘‘ Journal and Proceedings 
of the Asiatic Society of Bengal”’’ was start- 
ed. This journal is issued as an annual 
volume in parts at irregular intervals during 
the year. In addition to the above, a 
special publication of quarto size, called the 
‘* Memoirs of the Asiatic Society of Bengal’’ 
was started in 1905 for publishing larger 
and more comprehensive articles which, on 
account of their size or the nature of their 
illustrations, are not suitable for publication 
in the ‘‘ Journal and Proceedings’. A list 
of papers classified according to various 
headings, was published in the ‘‘ Centenary 
Review of the Asiatic Society of Bengal’”’ in 
1883, and this shows that there is practically 
no subject on which original researches 
have not been encouraged by the Society 
and printed in its publications. The more 
recent publications of the Society also show 
the varied activities of the Society in all 
branches of Literature, Arts and Sciences. 

In addition to the serial publication men- 
tioned above, the Society has published, 
directly or indirectly, a large number of 
catalogues, dictionaries and miscellaneous 
publications, and also a Catalogue of scienti- 
fie periodicals. All these works are of very 
great importance and there is no doubt that 
no other Indian or foreign society has done 
so much by its publications to foster and 
encourage research. The most important 
activity of the Society, however, is ‘* Biblio- 
theca Indica’’, a series of publications of 
Oriental texts in Sanskrit, Arabic, Persian 
and other languages and their translations. 
Almost 2,000 fascicles of this series have been 
published. In view of the above the Asiatic 
Society of Bengal has been rightly described 
as probably the largest publisher of Oriental 
works in the world. 

The Society’s library is very large, and 
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of the world. 
unfortunately prevented the Council of the 
Society from keeping this library up-to-date 
within recent years, but it is hoped that 
funds would soon be available to fill up the 
lacune. 

In connection with the work of the 
‘* Bibliotheca Indica’’ and in fulfilment of 
its special réle in the domain of Oriental 
literature and its development, the Society 
has accumulated a very large number of 
manuscripts in Sanskrit, Arabic, Persian, 
Urdu, Chinese xylographs, and manuscripts 
in Burmese, Siamese, and other languages. 
The total number of these mannscripts is 
roughly about 25,000 and descriptive cata- 
logues of various classes of manuscripts are 
being prepared by expert scholars at the 
expense of the Society. The acquisition of 
fresh manuscripts never ceases and thanks 
to the generosity of the Government of 
Bengal and the Government of India, the 
Society is able to keep its collections more 
or less up-to-date. 

The Indian Museum of Calcutta which may 
aptly be described as the National Museum 
of the country, is a grown-up child of 
the Asiatic Society of Bengal. The Society 
started its own museum in 1814, but the 
collections grew so rapidly that within less 
than 50 years it was not found possible with 
its resources either to properly preserve or 
display the large collections in the space 
available in the Society's rooms. The Society 
persistently memorialised the Government 
to subsidise the establishment of a National 
Museum and offered to hand over its collec- 
tions as a nucleus of the proposed museum. 
It was not till 1866 that the Society suc- 
ceeded in its efforts and the Indian Museum 
Act was passed. The collections of .the 
Society were handed over to the Board of 
Trustees of the Indian Museum and are now 
exhibited along with those of Government 


| his 


| 


is estimated to contain | 
about 100,000 volumes. It is one of the finest | 
libraries in the East, and is particularly rich | 
in several serial publications from all parts | 
Financial considerations have | 


departments—the 
Botanical, Geological and Zoological Surveys 
most of which were also initiated through 


research Archeological, 


the efforts of the Society. A great part of 
the work of the members of these depart- 
ments, and also the results of the research 
by various Universities and unofficial workers 
all over India, are still published in the 


| publications of the Society. 


The Asiatic Society is also the parent 
institution of similar societies in India and 
elsewhere. The Royal Asiatic Society of 
London was founded in 1823 by H. T. Cole- 
brooke, an eminent mathematician, astro- 
nomer and Sanskrit scholar, who prior to 
retirement was the President of the 
Asiatic Society of Bengal for 10 years and 
after his retirement acted as the agent of the 
Society in London until his death. The 
Bombay and Ceylon branches of the Society, 


| founded in 1827 and 1845 respectively, were 





also inspired by the successful pioneer work 
of the Asiatic Society of Bengal. 

Another activity of the Society to which 
special reference may be made is the Indian 
Science Congress which was started in 1914. 
This Congress, which holds its annual 
sessions for about a weck every year in 
different places in India, is similar to the 
British Association for the Advancement of 
Science. Its administrative and publication 
work is carried on by the Asiatic Society of 
Bengal and it may justly be claimed that 
but for this liaison the Indian Science 
Congress would not have found it possible 
to develop at the rate at which it has done. 

The Asiatic Society of Bengal has during 
the past 150 years done marvellous work for 
the development of human knowledge in 
Asia and has exercised an influence which 
may be described as second to none in any 
part of the world. In offering our congratu- 
lations to the Society on its Sesquicentenary 
celebrations we hope that its activities will 
continue and that it will go on flourish- 
ing and doing still more valuable work for 
the cause of Letters and Science in this 
country. 


Presentation of Honorary Degrees. 


T the Sixteenth Convocation of the Hindu 
University, Benares, Sir P. S. Sivaswami 
Iyer, Sir J. C. Bose and Sir P. C. Ray were 
the recipients of Doctorate Degrees in Law 
and Science. Sir Sivaswami Iyer is a distin- 
guished student of Constitutional Law and 





' for his eminent service to the country deserves 


the high honour conferred on him. The 
Scientific achievements of Sir J. C. Bose and 
Sir P. C. Ray are too well known to be 
recapitulated and the degree conferred on 
them is an honour to the University which 
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can include them in its roll of distinguished 
degree-holders. We have pleasure in offering 
our felicitations to all these eminent scholars 

The Punjab University celebrated its 
Jubilee Convocation last month at which 
delegates from other Universities and Learned 
Societies were represented. The occasion 
was utilised for conferring honorary degrees 
on literary men and distinguished Scientists, 
mostly residents of the Punjab. Sir Shadilal 
who is an eminent Jurist and Sir Fazli-i- 
Hussain, the distinguished Education 
Member of the Viceroy’s Council, received 
the LL.D. degree. The Degree of Doctorate 
of Oriental Learning was conferred on Sir 


| Sikander Hayat Khan and Sir Sundarsingh, 


and the Degree of Doctorate of Literature, on 
Sir Mahomed Iqbal and Mr. 8S. C. Woolner. 
Rai Bahadur Professor Shiva Ram Kashyap 
received the D.Sc. Degree. Dr. Kashyap is 
a leading Botanist whose explorations of the 
Western Himalayan regions have added 
greatly to our knowledge of the flora of 
the ice-covered higher aijititudes and the 
honour now conferred on him is a fitting 
recognition of his long and honourable 
service aS an Educationist and Scientist. 


| We take this opportunity of felicitating all 


the recipients of the Jubilee honours of the 
Punjab University. 


Recent Advances in Anthropology, Ethnology and Ethnography in India. 


By Rao Bahadur L. K. Ananthakrishna Iyer, B.A., L.T. 


URING the latter part of the nineteenth 
century, materials 


for the study of | 


| and his achievement small. He was a pioneer, 


Anthropology, Ethnology and Ethnography | 


were collected mostly by officials in the 
course of their official duties, by scholars 
like Dr. T. A. Wise and others, and by 
missionaries. Their researches were published 
as articles in the volumes of the Indian 
Antiquary, Asiatic Researches, Calcuita Review, 
Madras Journal of Literature and Science, 
Proceedings of the Asiatic Society of Calcutta 
and Bombay and in the District Manuals. 


Historians like Mountstuart Elphinstone, 
Sir H. H. Elliot and others working on 
the borderland of the subject preserved 


material for those who 
In 1872, appeared the 


incidentally much 
would follow them. 


monumental work of E. T. Dalton on the 
‘* Descriptive Ethnology of Bengal’. To | 


these were added the volumes of ‘‘ The Tribes | 


and Castes of the Provinces of India and the 
Indian States’’, all subsidised by the 
Government of India and the States in 
accordance with the comprehensive scheme 
of Ethnographic Survey inaugurated by the 
late Sir Herbert Risley. The materials thus 
collected belong mainly to the domain of 
Cultural Anthropology. 

Sir Herbert Risley’s 


and therefore, his name should not be 
forgotten. The late Rai Bahadur Gupte, 


an assistant of the late Sir Herbert Risley, 
and subsequently a lecturer in the Caleutta 
University, did excellent work both in 
Physical and Cuitural Anthropology. His 
volume on ‘‘Fasts and Festivals’’ along 
with numerous other monographs is very 
popular. 

It is only during the last fifteen years 
that the enormous and invaluable mass of 
Anthropological materials which India offers 
to the student has begun to be systemati- 
cally utilised. In the Calcutta University, 
was established, in 1921, a school of 
Anthropology on the model of this depart- 
ment in the London University with the 
same syllabus of study. It has been equipped 
with a fine library of Anthropological 
literature, and an excellent laboratory of 
up-to-date Anthropometric instruments. In 


| this respect the University enjoys the unique 


** Anthropometric | 


Statistics for Bengal’’, North-West Pro- 
vinces (the United Provinces of Agra 
and Oudh), and Bombay opened new 
enquiries. Dr. Thurston and others in | 
similar fields did excellent work. Sut 
Dr. John Short was the first to make | 


systematic observations in Physical Anthro- | 
pology. 


distinction of being the only one, where 
Anthropology with all its allied subjects has 
been prescribed for the M.A. and M.Sc. 
Degree Examinations. In this connection 
some Observations are called for as to the 
progress of work done by this department. 
On the Cultural side the present writer was 
the senior lecturer and Chairman of the 
Board of Higher Studies in Anthropology. 
Since its introduction in 1921-1932, apart 
from the lectures on the major branches of 
the subject, special training on research has 
been given by taking the students annually 


His methods were unsatisfactory | to the various parts of Bengal and Chota 





~ 
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Nagpur for a first-hand study of the 
aboriginal tribes in Physical and Cultural 
Anthropology. Their researches have ap- 
peared in the form of articles in the various 
current periodicals. The present writer carri- 
ed during this period his studies on ‘The 
Cochin Tribes and Castes’’ further by the 
publication of the ‘‘ Anthropology of the 
Syrian Christians,’’ as Superintendent of 
Ethnography in the Cochin State, and also 
brought out his Readership Lectures on 
Ethnography. During the last six years, 
he also issued the three volumes of the 
Mysore Tribes and Castes, as Officer in 
Charge of Ethnographic Survey of Mysore. 
The final volume will be ready for publication 
early next year. Rai Bahadur Ramaprasad 
Chanda, who was a member in the Depart- 
ment of Anthropology, pubiished an interest- 
ing volume onthe Indo-Aryan Race. Mr. 
Sarat Chandra Mitra, another member in 
the department who retired some years ago, 
is a specialist on Folk-Love. He has publish- 
ed his numerous contributions in the Journal! 
of the Anthropological Society of Bombay. 
Dr. P. Mitra, who is now in charge of 
the department, is a specialist in Pre- 
historic Archeology and published a volume 
on the subject some years ago. Among 
his other contributions, he has recently 
published an interesting paper on “ Indian 
Elements in Polynesian Culture,’ and 
the ‘“ History of American Anthropology ’’. 
Mr. Tarak Chandra Das, another lecturer in 
the department, has published an interesting 
monograph on the Bhumjis of Mayurabhanj. 
He has some important papers to his credit, 
some of which are in the press, and will soon 
appear. Mr. Haren Chakladar has published 
a paper on the “‘ Aryan Occupation of East- 
ern India’. He is now studying the Fishermen 
on the coast of Orissa. Mr. Tarak Ray 
Chouduri, one of the old students and now 
a lecturer, has published two interesting 
papers, one on “‘ the Khasias,’’ and the other 
on ‘‘the Barendra Brahmans of Bengal’. 
Mr. A. N. Chatterji who is the lecturer in 
Physical Anthropology trains the students 
in physical observations and measurements. 
His ‘First Studies on the Growth and 
Health of the Bengali Students” is an 
interesting monograph containing valuable 
information. It must be said in this 
connection, that some of the students prepar- 
ing for the M.A., and M.Se. degree examina- 
tions have contributed theses as an alternative 
to answering two papers; and they have, im 
several instances, reached a high standard. 





Some of the successful M.A. and M.Sc. 
students have been doing research work in the 
University under the guidance of lecturers, 
and have contributed valuable articles in 
various periodicals. Lucknow University has 
also introduced Social Anthropelogy in the 
curriculum of studies. The Reader who is a 
graduate of this University, has been contri- 
buting interesting papers on social topics to 
the leading periodicals. 

Another important institution for research 
in Anthropology in Calcutta is the Indian 
Museum. Since the appointment of Dr. 
B. 8. Guha, as Anthropologist to the Zoologi- 
eal Survey of India, a well-equipped labora- 
tory was installed therein, and systematic re- 
searches have been taken in hand. These 
investigations relate to the prehistoric human 
and animal remains that are being excavated 
by the Archeological Survey in different 
parts of India, (1) in the Indus Valley, and 
(2) to the skeletal materiais belonging to 
the various races of modern India. Lt.- 
Col. R. B. Seymour Sewell, Director of 
the Zoological Survey, who started his 
anthropological career in India, published 
his standard work on the Astragilus, while 
at Cambridge, collaborated with Dr. Guha 
in the first part of this work, and they 
jointly published elaborate memoirs on 
the Nal Skull (Mem. Arch. Survey of India, 
No. 35), the human remains excavated in 
Mekran by Sir Aurel Stein (Mem. Arch. 
Survey in India, No. 43), and Mohenjo- 
Daro by Sir John Marshall (Mohenjo 
Daro and ihe Indian Civilisation, Vol. 
II, London, 1931). The Report on the 
human remains excavated by Mackay 
in Mohenjo Daro has also been com- 
pleted, and is now in the press. Of the 
skeletal materials of the tribes now living 
in India, and her frontiers, the most impor- 
tant work has been the publication of the 
study of the transfrontier Naga Crania 
recovered by the Dewar expedition, by Dr. 
B. S. Guha and Mr. P. C. Basu (Bulletin 
of the Zoological Survey, No. 1, Calcutta, 
1931). Besides the contributions mentioned 
above, Dr. Guha who was sent to Kaffiristan 
to work in collaboration with the Norwegian 
Institute for comparative study of human 
cultures under Dr. Morgenstierne, has col- 
lected all available materials on the tribe 
before they are wiped out. His study 
of the Kadars have also appeared in Nature 
(May 19, 1928, and June 22, 1929). Further, 
his study of the Chenchus, Bhils and other 
aborigines, as also most of the important 
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racial groups in India on behalf of the 
Census operations will give a connected 
account of the racial history of India. It 
must also be said in this connection that 
the students of the University working 
under him in Physical and Cultural Anthro- 
pology have produced excellent mono- 
graphs. 

Dr. Hutton, Honorary Director of the 
Ethnographical Survey of Assam, and the 
Census Commissioner for India, has made 
very important contributions to the Cultural 
Anthropology of India. Besides being the 
author of two excellent monographs on the 
Angami and Sema Nagas, his Report on 
the Census of India, Vol. I, Part I, is a 
monumental work. Mr. Mills and other 
colleagues of his in Assam have been issuing 
individual monographs on the aboriginal 
tribes of Assam, all of which form very 
important contributions to the Social Anthro- 
pology of India. 

Dr. Baron Egon von Eickstedt, Leader of 
the Saxon Institute, Leipzig, came to India 
in 1926. He has made an intensive study 
of the aboriginal tribes, and castes of India, 
and the Indian States, and took measure- 
ments of the types and as many as or even 
more than 7,000 photographs. After his 
return to Germany, he made use of his 
materials, and published the two volumes 
on Rassenkunde und Rassengeschichte (His- 
tory of Mankind). His Racial History of 
India is a valuable contribution to the 
Science of Anthropology. 

Rai Bahadur Sarat Chandra Roy, M.A., 
B.L., M.L.C., Editor of ‘‘Man in India’’, is 
an indefatigable student of Anthropology. 
Besides being the author of several volumes 
(Orans, Mundas, Birhors), his Journal con- 
tains excellent articles relating to India. 

Thus far we have been dealing with the 
anthropological activities in the two institu- 
tions of Calcutta, and those outside it. The 
Anthropological Society of Bombay is the 
only institution of its kind, on the West 
Coast. It has been long in existence, and 
its contributions form valuable additions to 
the Cultural Anthropology. Dr. Ghurye, who 
is the Reader in Sociology, Bombay Univer- 
sity, has recently published an interesting 
volume on ‘‘ Race and Caste’”’ in addition to 
his other contributions on social topics. 

It will not be out of place in this con- 
nection to mention the names of Mr. G. 8. 
Sitapati, B.A., Sasankasekhara Sarkar and 
L. A. Krishnan. The former was a research 


scholar of the Andhra University, made a 





first-hand study of the Sauras of the Gan- 
jam and Vizagapatam districts, the second 
of the Malpaharias of the Rajmahal hills, 
and the third of the aborigines of Tra- 
vancore. The manuscripts of the _ first 
two when published will form excellent 
monographs; and the researches of the third 
have already appeared in the Travancore 
Census Report. All the schelars were work- 
ing under my guidance. 

In the Presidency of Madras with one old 
and two infant Universities the importance 
of anthropological research for which there 
is ample scope, leaves very much to be 
desired. Dewan Bahadur K. Rangachary, 
once an assistant in the Madras Government 
Museum under Dr. Edgar Thurston, recently 
published a monograph on the Sri Vaishnavas. 
The present assistant Mr. [yappan is contri- 
buting some articles which are published in 
the Museum Bulletins. The Mysore Univer- 
sity has revived the Ethnographic Survey of 
the State, the three volumes of which, 
dealing with the descriptive account of tribes 
and castes, have been already published. 
The final volume will appear early next year. 
But there still remains another side of the 
subject for which anthropometric survey is 
necessary. As a premier and very enlighten- 
ed State in India in point of culture, it is 
hoped that the Mysore University will be 
the centre of research in South India, as 
Caleutta is in the North. Besides the 
University, the Mythic Society of Bangalore 
helps research by its monthly meetings and 
valuable contributions in its journal. 

Last but not the least, is the part played 
by the subject of Anthropology (Physical and 
Cultural) in the Indian Science Congress, an 
organisation for the advancement of Science 
in India, in all its branches, like that of the 
British Association in England. It has been 
meeting at the different University Centres. 
The Anthropological Section was presided 
over by the leading Anthropologists whose 
presidential addresses, and the papers read 
during its sittings. and their publications in 
the annual reports are extremely valuable 
contributions to stimulate the study of the 
subject. 

From what has been said, it may be seen 
that much has been already done on the 
subject. But it must be remembered that 
India is a vast sub-continent, and that a 
great deal more remains to be done by way of 
collecting materials from unexplored regions 
of which there are many, like Travancore, 
Coorg, portions of Telugu districts and many 
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more in South India as well as those in the 
North. The workers are still very few. A 
band of young men must be trained in 


Scientific work of this nature can be best 
done only by Universities which would give 
it, its proper place in the courses of studies. 


° ons ° la 4" . ° 
Universities on the various departments of | The Science of Anthropology with its many 


the study of man, and sent out to collect 
materials from hitherto unexplored fields. 


approaches and aspects will afford abundant 
opportunities for original research. 





Polymegalous Spermatids in a Grasshopper. 


By T. Ramachandra Rao, 


Department of Zoology, Central College, Bangalore. 


HE studies of Paulmier, Zweiger,’ 
Davies* and others have shown that 
in certain insects the spermatids exhibit 
double and quadruple complements of 
centrosomes, as a result of pathological 
dimegaly or polymegaly. The sizes of these 
abnormal spermatids vary according to the 
number of centrosomes present. Montgo- 
mery* has also described in Huschistus 
that the same testis produces sperms of 
three sizes varying with their positions in 
particular follicles. His observations have 
been confirmed by Bowen’*? who has 
studied a large number of Pentatomids. 


Two explanations have so far been offered 
for the occurrence of these abnormal sperms. 
For those of the first kind, i.e., those with 
2 or 4 centrosomes the usual explanation is 
that they are due to the suppression of one 
or both of the spermatocyte divisions. 
Wilson* writes: ‘It is practically certain 
that the double forms are due to a suppres- 
sion of the second spermatocyte division, 
the quadruple ones to a suppression of both 
the divisions in respect to all the sperm- 


forming elements excepting the centrioles | 


and the chondriosome apparatus. The latter 
have completed their allotted number of 
divisions and subsequent differentiations.”’ 
Cannon® has discovered atypical sperms 
in the louse which he says are regularly 


1 Paulmier, F. C., Journ. Morph., Suppl., 15, 
1899. 

2 Zweiger, Zeit. F. Naturw., 42, 1907. 

3 Davies, H. S., Bull. Mus. Comp. Anat. Har- 
vard, 1908. 

* Montgomery, T. H., Zool. Jahrb., 1898. 

Montgomery, T. H., Arch. Zellforsch., 1910. 
5 Bowen, R. H.. Proc. Amer. Acad. Arts and 


Sci., 57, 1922. 


6 Bowen, R. H., Biol. Bull., 42, 1922. 

7 Bowen, R. H., Journ. Morph., 39, 1924. 

8 Wilson, E. B., Cel! in Dev. and Inherit., 1925. 

® Cannon, H. G.,.Quart. Journ, Mic. Sci., 66, 
N.S., 1922. 


° 
~ 





provided with two axial filaments; Bowen 
suspects that here also the two tail filaments 
may arise from doubled centrioles, since in 
these forms only one spermatocyte division 
is said to oceur. 

The explanation offered for the polymegaly 
in Pentatomide is a physiological one. 
Montgomery suggested that the size differ- 
ences may be due to variations in nutri- 
tional factors though the exact sources of 
these variations have not been traced. 
Bowen’s view in respect to this is that the 
number of centrosomes varies with the size 
of the eytosome. Similar studies in plants 
of giant sperms have yielded very interest- 
ing observations, especially in the gigas 
forms of Solanum where the abnormal size 
of the pollen as well as of certain cytoplas- 
mic inclusions were directly attributed to the 
tetraploid nature of the nucleus (Winkler).*° 
Gates'' has also come to similar  con- 
clusions in Oenothera. The experiments of 
Boveri, the Marchals and others have also 
led to similar conclusions, namely, that the 
size of a cell varies with the number of the 
chromosomes which enter into the consti- 
tution of the nucleus. The present position, 
as briefly stated above, shows that the 
problem is many-sided and requires further 
study. 

In my study of the spermatogenesis of 


| Pyrgomorphine I have come across certain 


giant spermatids which seem to provide us 
some interesting information. Fig. 1 shows 
a normal spermatid of Aularches. Uere the 
nucleus is seen to have on one side a centro- 
some from which has arisen a tail fibre 
which bends around a mass of clear substance 
and is apparently attached to another dark 
body which may correspond to the centro- 
some derivative migrating to the periphery 





10 Winkler, Zeit. Bot., 8, 1916. 
11 Gates, R. R., Bot. Gaz., 44, 1909. 








240 CURRENT 


SCIENCE [JANUARY 1934 





observed by Johnson.’** The material 
used in making preparations from which the 
figures were drawn was fixed in Bouin’s 
fluid and stained in Iron Hematoxylin and 
was specially prepared for chromosome 
studies. Hence it is interesting to observe 
the ‘“‘nebenkern”’’ in them. The recent 
discussions of Baker'* and others* have 
shown that mitochondria may be preserved 





x 900 


in Bouin preparations and my slides offer 
confirmation of Baker’s views, especially 
after staining with Altmann’s triple with a 
previous treatment with potassium dichro- 
mate. Fig. 2 shows a spermatid with two 
centrosomal bodies from which two tail 
fibres have arisen. The size of the cytoplasm 
as well as of the nucleus is larger. Fig. 3 is 
that of a spermatid with four centrosomes 
and the size of the cytoplasm and the 
nucleus has increased proportionately. The 
double and the quadruple centrosomes have 
been reported by Davies in grasshoppers 


12 Johnson, H. H., Science, 56, 1922. 
18 Baker, J., Nature, Nov. 12, 1982, 





where he says they occur rarely. In my 
preparations they are very common; but 
spermatids such as are drawn in Figs. 4 and 
5 have not been reported in grasshoppers 
and no mention of such forms in other 
animals has come under my notice. Fig. 4 
shows a giant spermatid with a large nucleus 
and eight centrosomes attached to one of 
its sides. Tail fibres are seen arising from 
them. The ‘‘nebenkern”’ too has grown to 
a considerable proportion. Fig. 5 is that of 
another giant showing a very large nucleus 
surrounded by a large number of centrosomes 
(as many as 48). This figure is a composite 
drawn from three consecutive sections into 
which the nucleus has become divided. This 
spermatid seems to be in a slightly later 
stage of development as can be seen from 
the size of the individual centrosomes. Un- 
fortunately, I could not trace any tail fibres 
in this spermatid or in others of similar size 
and constitution. It is obvious from such 
forms that polymegaly here is not due to 
a mere suppression of the two spermatocyte 
divisions, for in that case, we should meet 
only with two or four centrosomes. They 
confirm to some extent the opinion of Bowen 
that the cytosome as well as its components 
vary with the size of the nucleus, however 
induced. The main question now is how 
exactly the abnormal size of the nucleus has 
been brought about. While in plants the 
gigas forms are known to be due to increase 
in the chromosome numbers, the polyme- 
galous spermatids of animals have always 
been regarded to be diploid in their chromo- 
some constitution. If so, the large forms 
(Figs. 4 and 5) are indeed very extraordinary, 
the chromatin having increased enormously 
and the usual chromosome number being 
retained. 

I wish to record here certain cells in the 
testes of Aularches which seem to possess 
some bearing on these problems but which 
are not yet quite clear as to their exact 
significance. Figs. 6 and 7 are two cells in 
which may be seen apparently the diploid 
number of chromosomes in each of which can 
be noticed a transverse fissure, scattered in 
the cell without any definite orientation. 
They are cells which belong to cysts contain- 
ing spermatids some of which seem to be 
normal and some to possess a larger size. Un- 
fortunately the centrosomal bodies cannot 
be observed in these cysts; otherwise a 
definite relationship with the polymegalous 
forms could have been established. But the 
larger size of some spermatids in these cysts 
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do indicate a sort of bearing on this ques- 
tion. The size relations of the chromosomes 
of these cells show almost the same features 
as seen in the normal spermatogonial meta- 
phase where can be observed nineteen telo- 
mitic rod-shaped chromosomes. The trans- 
verse fissure in each chromosome is very 
difficult to explain. It may be due to either a 
division in the transverse plane of the chromo- 
some or to the association of two separate 
chromosomes. In the first case, a transverse 
division will have to be accepted which is 
opposed to all known forms of normal 
mitosis. In the second ease, the existence 
of tetraploid cells must have to be accepted 





in which the two spermatocyte divisions are 
suppressed and the homologues approach 
one another for a very belated association. 
The latter postulate, if true, is also very 
peculiar in that the chromosomes seem to be 
associated end to end which is quite different 
from the normal parasynapsis characteristic 
of all grasshoppers. Such transverse fissures 
can be observed even in slightly earlier 
stages of these abnormal cells as may be 
seen from Fig. 8 which shows a cell with a 
few of these chromosomes not yet condensed 
completely. The exact relationship of these 
cells with the giant spermatids remains to 
be determined. 


Obituary. 


Sir Alexander Houston. 


i the unexpectedly early passing of Sir 

Alexander Houston, the world will miss 
a great public servant and a finely tempered 
intelligence. 

Having been privileged to maintain a 
friendly correspondence with him since the 
beginning of the present century, it seems 
right that I should add a brief tribute to his 
memory, with special reference to the bear- 
ing of his work on the purity of Indian water 
supplies. 

We first became acquainted when he was 
engaged in studying the bacteriology of 
sewage treatment on behalf of the Royal 
Commission on Sewage Disposal. 

This work was a titting preparation for 
the great responsibility which later devolved 
upon him of safeguarding the London water 
supply as Director of Water Examination, 
Metropolitan Water Board. Annually for 
27 years his Reports appeared, modeis of 
detailed and laborious investigation com- 
bined with a wide and sane critica’ judg- 
ment, the whole presented with a literary 
charm which held the interest of the ordinary 
citizen, for whose ultimate benefit the work 
had been done. 

Among the 
scientific studies may be 
increased knowledge of intestinal flora and 
of the effect of storage on the viability of 
these forms of bacterial life. 

This line of research was followed up by 
Clemesha in its application to Indian condi- 
tions, with important results in practice. 

The influence of Indian sunlight on the 
bacterial population of reservoirs was observ- 


outstanding results of his 





| ing on the 


ed in the rapid but selective elimination of 
organisms indicative of recent pollution. 

Comparatively short periods of storage 
effect great improvement. Careful observa- 
tions in the early days of the scientific 
control of the water supply of Jamshedpur, 
where conditions are exceptionally difficult, 
and where, as in the case of Shanghai, it 
was necessary to use a river polluted with 
sewage as a source of water supply, showed 
that 5 days storage was sufficient to bring 
about the ‘‘ safety change’’. 

The use of Chlorine as a final agent in 
water purification, now well known in India, 
owed much to Houston’s initiative. He was, 
however, always ready to consider new 
methods and of late years had renewed his 
interest in Ozone, the use of which as an 
aiternative to Chlorine had again become 
possible in many cases owing to the cheapen- 
ing of electrical power. He was impressed 
by the freedom from taste troubles attending 
its use, and also by its remarkable decolor- 
izing efficiency. 

The curious ‘‘Catadyn’’ process, depend- 
oligodynamie effect of finely 
divided silver, did not escape his attention. 

That for more than a quarter of a century 


| the vast and increasing population of Greater 


mentioned an | 
| borne disease, 


| 
| 


London has been practically free from water- 
is sufficient tribute to the 
vigilance of this wise, simple and serupu- 
lously faithful guardian. 
This and the love and esteem of all who 
knew him have been his reward. 
Central Hotel, GILBERT J, FOWLER. 
Bangalore. 
Vecember 1933, 
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Letters to 


Fixation in Vacuo. 


For rapid and successful fixation it is 
necessary that the materials should sink in 
the fixing fluid very quickly. For this it 
often becomes necessary to exhaust the air 
with an air-pump after placing the material 














Fig. 1. 


F—Fixing fluid. 
m—Materials. 

n—Brass nuts. 
Sp.t—Specimen tube (3” x 1”) 
F'c—Fibre cap. 
R.w—Rubber washer held in 


position by two brass 
nuts. 


A—Air hole. 
P—Piston. 
I—Loop. 


S—Screw (cut on the brass 
rod). 


1 4 —Atrow heads show the 
working. 











Fig. 2 


m—Materials. F—Fixing fluid. Sp.t—Specimen 
tube. Rce—Rubber cork. G—Glass tubing.  r— 
Rubber tubing. m»—Brass nuts. R?’—Rubber 
washer held in position by two brass ruts. S— 
Screw (cut on the brass rod). Fce—Fibre cap. 
A—Air hole. P—Piston. I—Loop. G.t—Stout 
glass tubing (8” x }”). 


the Editor. 


in the fixing fluid. But in majority of cases 
the fixation must be done in the field and 
the ordinary air-pump is an inconvenient 
piece of apparatus to carry. To obviate 
this difficulty Osterhout' recommends a sim- 
pler form of air-pump, but the one we are 
using in the Presidency College Laboratory 
is not only very convenient to carry (total 
length being 543”, Fig. 1) but is giving uni- 
formly satisfactory results and can be made 
very easily at a nominal cost. As cytologi- 
cal investigations have been taken up by a 
large number of investigators all over India, 
we give below a description of the apparatus. 

Figure 1 shows the construction of the 
pump in detail. The tube is an ordinary 
3” x1" specimen tube. The piston consists 
of a brass rod (}” indiameter), one end 
of which is made into a loop and the other 
end is provided with a screw thread; the 
rubber washer, cut to size, is kept in position 
by two brass nuts, the lower one of which is 
slightly smaller than the inside diameter of 
the tube. The fibre cap contains two holes; 
the central one for holding the piston in 
position and the other one for the air to 
come out while the piston works. 

The working of the apparatus is very 
simple. Take out the piston with the cap; 
pour the fixing fluid in the tube, then the 
material. Replace the cap with the piston 
and work it. The advantage is that the 
same apparatus can be used over and over 
again, for the fixing fluid with the sunk 
materials can be removed to smaller speci- 
men tubes. 

We have also devised an universal pump 
which can be used with any specimen tube. 
In this case the piston arrangement is the 
same as in the first case, but a piece of stout 
glass tubing about 8” long and ?” in diameter 
is taken instead of the specimen tube. At 
one end of this tube the piston with the cap 
is fixed and at the other is fixed a rubber 
cork with a pieceof glass tubing as shown 
in Figure 2. During fixation a series of 
specimen tubes of the same diameter is taken 
in all of which a single rubber cork with a 
piece of glass tubing of the same bore as the 
one used in the piston fits. When in use the 
ordinary cork of the specimen tube is replac- 
ed by this rubber cork and a short piece of 

1 QOsterhout, W. J. V., ‘* Contributions to 
Cytological technique”, University of California 
Publications (Botany), 2, No, 2, July 15, 1904, 
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stout rubber tubing makes the connection 
between the air-pump and the specimen tube. 


As to the efficiency of the apparatus the 
vacuum produced in the smaller pump 
(Fig. 1) after a few strokes, is of the order 
of about 10 to 12 cm.; in the universal one 
(Fig. 2) it is of a higher order. The vacuum 
produced helps the sinking of the material 
in two ways:—(1) by expelling the air 
between the surface of the fixing fluid and 
the uneven surface of the material, and thus 
helping it to “‘get wet”’ soon; and (2) by 
extracting the enclosed air within the 
material itself, thus making it ‘‘ heavier ’’ and 
readier to sink in the fixing fluid. It is our 
common experience that materials sink in 
the fixing fluid within a minute of the 
working of the pump. 

Figure 3 shows a photomicrograph of a 
stage in meiotic mitosis in the microsporo- 
genesis of Hibiscus mutabilis—all the buds of 





Fig. 3. 
Photomicrograph of a pollen mother cell showing the 
fragmentation of the nucleolar bud in the nucleus. 


which were fixed in the field with the help 
of these pumps. The detailed investigation 
of this material will form a separate paper. 


ROBINDRA MOHON DATTA. 


Department of Botany, 
Presidency College, Calcutta, 
October 15, 1933. 





An Interesting Case of the Insertion of the 
“Leaves and Head” in Helianthus annus, 
Linn. 

It is a point of every-day observation that 
cauline leaves arise at the nodes of a stem 
and the radicle leaves appear to grow 
directly from the root or the roots, but are 
borne by the reduced stem. A slight devi- 
ation from this usual mode of insertion has 
been observed recently in Helianthus annus 

under cultivation. 

The plant is about two feet in height 
and bears at the top a small head-inflores- 
cence (see text-fig. H). The plants of 
this species usually grow to six feet and. 





_—_ 
Helianthus annus, Linn. 


bear a few axillary and terminal heads. In 
the case under consideration, the growth is 
stunted. The head mentioned above is 
drooping towards one side as it is sufficiently 
old. The lower part of the involucre, there- 
fore, is exposed towards the sky and bears 
two foliage leaves (L, & L,) opposite to one 
another. In the axil of one of these, is 
another smaller inflorescence (H’) just 
opening. The point of insertion is fairly 
above the peduncle, which usually bears the 
leaves. Seeing that the flattened portion of 
the peduncle on which the leaves and the 
inflorescences are growing is a modification 
of the stem, there is certainly no point of 
wonder in the above phenomenon; but the 
fact that it is of unusual occurrence is a 
point of interest. 
S. A. PARANDEKAR. 
Biology Department, 
Rajaram College, 
Kolhapur, 
November 8, 1933. 
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The Velocity of Light. 


At the end of the year 1928, when Michel- 
son had finished his classical experiments, 
my attention was diverted to the experiment- 
al results obtained about the Velocity of 
Light, that seemed to show a kind of 
regular decrement. 

I have given below the results of the 
determination of the velocity of light as 
given by De Bray (Nature, page 522, April 4, 
1931) :— 

Year Authority 

1902-4 Perrotin 

1924-6 Michelson 
1926 Michelson 
1928 Karolus & 

Mittelstaedt 299,778+ 20 K.M./Sec.? 


Velocity 

84 K.M./Sec. 
30 K.M./Sec. 
1 K.M./Sec.! 


299,901 4 
299, 802 4 


299,796 4 


De Bray pointed out in Nature (April 
4, 1931) that the results obtained by different 
observers show a decrement in the velocity 
of light. The graph of the results obtained 
by Michelson also seems to show a similar 
variation. 

Vrkijan (Zeit. f. Phys., 63, 6835, 1930) 
has proved that according to the General 
Theory of Relativity of Einstein the decre- 
ment in the velocity of light is possible. 


On the basis of the experimental results 
and some theoretical considerations based 
on the General Theory of Relativity and the 
Theories of the Expanding Universe, that 
has been up to this time neglected, it seems 
most probable that the velocity of light in the 
Universe is decreasing. It seems strange 
that up till now no attempt has been made 
to reconcile the results obtained by different 
investigators as regards the decrement in 
the velocity of light. The considerations of 
the Theory of Lemaitre and the General 
Theory of Einstein lead us to this inevitable 
conclusion that the Velocity of Light is 
decreasing from day to day, although very 
slightly, and this is the property introduced 
owing to the Expansion of the Universe. A 
detailed Mathematical account will be 
published in the Indian Journal of Physics 
and the Physical Review. 


Dr. M. ALARABY. 
Lyceum, 
Arrah, B. & O.. 
November 12, 1933. 


1 Mt. Wilson Contr., 1928. 
2 Phys. Zeit., 29, 698, 1928. 





Incoherent Nature of Phosphorescent 
Radiation. 


IN a recent communication’ we reported 
about the incoherent nature of the fluor- 
escent radiation. It is perhaps of interest 
to enquire as to whether the phosphores- 
cent radiation is incoherent like the fluores- 
cent radiation or not. 


So we recently repeated the experiment 
using a zine sulphide screen in place of the 
cell containing the fluorescent solution and 
A 3650 group of lines filtered out of the 
mercury are with a ‘‘ Corning glass filter’’. 
The screen was prepared in the following 
way—a glass plate was coated on one side 
with a thin film of water-glass. Over this 
film fine powder of zine sulphide was spread 
til! there was an uniform layer of the 
sulphide. We reproduce here the _ print 
(slightly enlarged) of the spectrogram we 





obtained. This shows the incoherent nature 
of the radiation. 


S. M. MITRA. 
P. L. MUKHERJEE. 
Physies Laboratory, 
Dacca . University, 
December 7, 1933. 


Studies on the Chromosomes of Indian 
Orthoptera. 


IV :—The Idiochromosomes of Hierodula 
species (?) (Mantide). 


SEVERAL interesting forms representing the 
families Mantide and Phasmidze are not 
uncommonly met with in the vicinity of the 
Ismail College, Jogeshwari, situated in the 
Salsette district about 20 miles north of the 
City of Bombay. So far as the writer is 





1 Cur. Sci., 2, 126, 1933. 





as 
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aware, barring three papers’ published 
prior to 1912 and which are not easily 
accessible, no work has been done on the 
chromosomes of the above-named families of 
Orthoptera. In the present study on the 
meiosis as witnessed in the growing testis of 
Hierodula the writer has succeeded in mak- 
ing out not only the usual features such as 
the chromosome numbers, etc., but three 
peculiar idiochromosomes which can certain- 
ly be looked upon as sex-determinants. 


Only the very minute testes of the earliest 
instar stages of Hierodula can reveal the 
diploid number of chromosomes. On the 
equatorial plate of a dividing spermatogoni- 
um at the metaphase 27 chromosomes are 
observed, 24 of which form 12 pairs of 
autosomes, which are all rod-shaped and 
vary in length. The remaining three, as 
subsequent observations show, are sex- 
determinants or idiochromosomes. Two of 
these three are very large, the largest of all 
chromosomes are almost always curved like 
V and lie always in the peripheral part of 
the equatorial plate. The remaining idio- 
chromosome is the smallest of the three, 
almost dot-like and has no definite location 
on the spermatogonial spindle. 


The most interesting feature in the meiosis 
is the form and position taken up by these 
three peculiar sex-determining chromosomes 
on the spindle at the metaphase of the 
primary spermatocytes. The two V’s become 
large L-shaped chromosomes, and as seen in 
a tangential view of the spindle they lie side 
by side, though not connected with each 
other, They both are always directed to- 
wards one and the same pole, their longer 
arms lie parallel and the shorter arms at an 
acute angle with the axis of the spindle. 
The smallest of the three idiochromosomes 
appears at this stage almost as a small point 
and is directed towards the opposite pole 
and is united by a very thin thread to the 
longer arm of one of the L-idiochromosemes 
as shown in the diagram. 


It is of interest to note that this smallest 
member of the group of idiochromosomes in 

1 (a) Giardina, 1897; as quoted by E. B. Harvey 
in her paper “A review of the chromosome 
numbers in Metazon,” Part I. Journ. of Morpho- 
logy, 28, 1916. 

(b) Sinety, R., 1901, Recherches aur la biologie 
et l'anatomie des Phasms, La Cellule, 19. 

(c) Kan Oguma, 1912, ** The Idiochromosomes 
of the Mantis,’”’ Journ. of the College of Agri- 
culture, Hokkaido Imperial University, 10, Part I. 





the Japanese form worked out by Oguma'‘©) 
is fairly large, almost half the size of the 
other two idiochromosomes. 
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Fig. 2 (a) I 
Fig. 2 (b) 


Explanation of figures:—Drawings were made 
with a camera lucida, at a level about 4 cm. below 
the microscope stage. The optical combination 
was a Zeiss 4/,.” oil immersion objective, N.A. 
1.25; Zeiss compensating ocular, K x 15; and 
aw aplanatic sub-stage oil-immersion condenser, 
N.A. 1.4 


Fig. 1. Polar view of spermatogonial metaphase 
chromosomes, 27 chromosomes; ‘I’, ‘I’ and small ‘i’ 
are three Idiochromosomes. 


Figs. 2(a) and 2(b). Tangential views from two 
different cells of all the three Idiochromosomes at the 
metaphase on the primary spermatocyte spindle. Other 
chromosomes, autosomes, have not been drawn. 
The two large Idiochromosomes, ‘I’ ani ‘I’ go 
towards one and the same pole, the small dot-like 
chromosome, the small ‘i’, is drawn towards the 
opposite pole. 


In the ensuing anaphase of the reduction 
division the two L-shaped major sex-deter- 
minants always go towards one pole, while 
their associate, the smallest idiochromosome, 
is drawn towards the opposite pole. Thus 
are produced two classes of secondary 
spermatocytes. Their chromosome contents 
as seen on the equatorial plate of the meta- 
phase are: (1) 12 autosomes+2 Ls (two 
major parts of the idiochromosome complex); 
(2) 12 autosomes-++a small dot-like chromo- 
some (the smallest of the sex-determinants). 


An attempt is being made to investigate 
the form, structure and behaviour of these 
peculiar idiochromosomes (sex-determinants) 
in afew forms of insects representing some 
groups of Mantide. 

J. J. ASANA. 


Ismail College, 
Jogeshwari, Bombay, 8. D. 
December 7, 1933, 
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A Specific Colour Inhibitor Gene in Rice. 


CERTAIN varieties of rice are characterised 
by the presence of anthocyanin pigment all 
over the plant. The red colour in the pre- 
sence of chlorophyll imparts a dark purple 
appearance. Inheritance studies by Kato 
and Takezaki show that the coloured condi- 
tion is dominant to the green and in F, there 
is either a complementary digenic or a 
trigenic segregation.’ The writer by cross- 
ing a purple rice variety with an entirely 
green type obtained in F, green-leaved 
plants with red sheath. In F, green and 
purple-leaved piants were obtained in the 
proportion of 13:3. The F, green plants 
were of two kinds—with red sheath and 
without. In F, the entirely green plants 
bred true; those that had red sheath either 
behaved pure or split in the monogenic 
ratio of 3 green: 1 purple or repeated the F, 
performance. The purples either gave only 
purple progeny or split in the proportion of 
3 purple: 1 entirely green. Thus the F, 
behaviour was in conformity on the basis of 
an inhibitory gene effect. In addition to 
above, analysis of other gene functions show 
that a major gene is responsible for produc- 
ing anthocyanin pigment all over the plant. 
Its action, however, is checked in the leaf 
region by a partially epistatic gene, result- 
ing in plants with green leaves but with red 
sheath. When the specific inhibitor is absent 
the plants are entirely purple as the antho- 
eyanin gene is able to extend its influence 
in the leaf region also. 
B.S. KADAM. 

Rice Breeding Station, 

Karjat, Kolaba, B. P. 

December 15, 1933. 


On the Occurrence of a Ring-Dyke near 
Hulikere, Mandya Taluk, Mysore. 


THE object of the present communication 
is to draw attention to the occurrence of a 
ring-dyke of dolerite near Hulikere (Mandya, 
Mysore District), the site of the well-known 
tunnel works. While searching for a suitable 
material which could be used for lining the 
tunnel, this dolerite dyke was located; and 
in view of the rock being eminently suited 


! Ikeno, S., ‘* Eine Monographie iiber die 
Erblichkeitsforschungen bei der Reispflanze,”’ 
Bibliogr. Genetica, 3, 245-312, 1927. (Transla- 


tion by the Imperial Bureau, Plant Genetics. 
Cambridge.) 





for this purpose and the close proximity of 
the occurrence to the works (about a furlong 
north of the main shaft) the engineering 
department have quarried large amounts of 
this rock all along the dyke. In the course 
of this work, it was found that, unlike the 
usual rectilinear form of dykes, this dolerite 
dyke was more or less elliptical and com- 
pletely enclosed alarge area of the country 
rock, which here is a granitic gneiss. A map 
of the dyke with the country rock is shown 
in the accompanying figure. The longer 
axis of the ellipse (formed by the dyke) is 
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Ring-Dyke at Hulikere. 














about 3,000 feet and the shorter axis reaches 
a maximum of about 750 feet. The dyke 
itself varies from 30 to 50 feet in width. 


The dyke material is uniform throughout 
its iength and may be described as a compact 
and fine-grained dolerite. Under the mi- 
croscope, the rock shows plenty of more or 
less uralitising augite with a- sub-ophitic 
relation to the plagioclase. 

We consider the occurrence of this ring- 


dyke as of great interest, since this is only 
the second example of its kind in India, the 
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first being the one described some years back 

from the Girnar [ills in Kathiawar,! 
M. R. KRISHNAMURTHY RAO. 
C, PRASANNAKUMAR. 
M. R. SRINIVASA RAO. 

Department of Geology, 
Central College, Bangaiore, 
December 21, 1933. 





B-6 amino 3:4 dimethoxy benzoyl propionic 
acid. 


In a recent communication, Miki and 
Robinson (J.C.S., 1933, p. 1467) have made 
certain observations regarding a paper by 
Haq, Kapoor and Ray (J.C.S., 1933, p. 1087) 
which call for an immediate reply. 

The nitration of 3:4 dimethoxy benzoyl 
propionic acid was found by the latter 
authors to give a nitro acid, m.p. 212°, 
which Miki and Robinson confirm. But 
Haq and co-workers obtained an amino acid 
(isolated at 0°) by the reduction of the nitro 
acid which they state melts at 118° whilst 
Miki and Robinson find the m.p. to be 142°. 
We have re-examined the products and are 
able to state that Haq, Kapoor and Ray’s 
acid is an amino acid of the constitution (I) 
whilst Miki and Robinson’s product seems to 
be II or II B and is not an amino acid at all. 





OH OH OH OH 
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Haq, Kapoor and Ray’s product gives a 
clean diazo reaction whilst Miki and Robin- 
son’s does not and is insoluble in cold 
bicarbonate solution. Moreover, the latter 
compound, on interaction with nitrous acid, 
gives a greenish (nitroso ?) compound. 





1K. K. Mathur and others, ‘*‘ Magmatic Differen- 
tiation in Mount Girnar,’’ Journal of Geology, 34, 4, 
1926. 


3 





It is not surprising that a keto-acid should 
have a molecule of water of constitution as 
depicted above, since numerous examples of 
a similar kind can be cited from literature. 
The formation of a seven-membered ring is 
not so unusual in such a case and a recent 
investigation in this Laboratory has shown 
that the corresponding amino acid III, 
readily passes into the related lactam. A 
lactam of this type has also been prepared 
by the Beckmann change of. the oxime of 
anthraquinone (Ber., 59, 1923, 16). 


dae TT Ne 


NH, COOH 
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MeO 


AJ 


NH—CO 
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Therefore, Miki and Robinson’s experi- 
ments on the synthesis of quinolines, the 
fission of the seven-membered ring (or the 
Lactone) by alkali in aleohol preceded con- 
densation with acetone but in the case of 
acetaldehyde, the speed of interaction of the 
latter substance with alkali is far greater 
than the ring opening of the Jactam resulting 
in the total loss of acetaldehyde, as indeed, 
has been found by Miki and Robinson. 

Miki and Robinson are of opinion that, 
in the experiments of Haq, Kapoor and Ray, 
there has been a loss of acyl groups when the 
amino acid is condensed with acetyl acetone 
and dibenzoyl methane, and they state that 
“carbon and hydrogen estimations are 
required in order to confirm the view taken 
of the constitution of the products.”” On 
page 1089 of Haq, Kapoor and Ray’s work, 
a carbon and hydrogen estimation of acetyl- 
acetone condensation product is actually 
described which does not bear out the 
suggestion that a loss of an acyl group has 
occurred. Jlowever, if Miki and Robinson’s 
contention is correct, then the products 
from dibenzoyl methane and acetophenone 
should be identical. We have confirmed 
our finding that they are not identical, 
since a mixture of the two substances melts 
indefinitely from 171°-197° and moreover, 

F 
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the two substances are strikingly different 
in their physical and chemical properties. 

Further, the compound, m.p. 141°, isolated 
by Haq et.al. from acetaldehyde does not 
give a diazo reaction and therefore cannot 
be the unchanged amino acid as conjectured 
by Miki and Robinson. There is an error 
in the description of the compound which 
we shall correct Jater. 

A more detailed report on the subject 
will appear shortly but we desire to state 
that we were quite unaware that Miki and 
Robinson had started the investigation as 
we can find nothing in their published work 
to suggest it. 

M. A. Hag. 
J. N. Ray. 
The University, 
Lahore, 
December 28, 1933. 





The Mechanism of the Coagulation of 
Colloidal Solutions. 


THE chief characteristic of colloids is that 
their properties depend to a large extent on 
the degree of dispersion. Flocculation or 
the coalescence of the colloidal particles 
brings about a decrease in their number and 
an increase in the size of the aggregates. 
This is usually called coagulation and it is 
of great interest to colloid chemists as well 
as to soil and industrial chemists, and hence 
the investigation of its mechanism deserves 
particular attention. In spite of the great 
deal of research that has been carried out 
by a number of workers, the exact nature of 
the changes taking place in these disperse 
systems during coagulation is still very 
imperfectly understood. With a view to 
throw further light on this problem we com- 
menced about two years ago a series of 
investigations, and a brief account of some 
of the results obtained by us is given below. 
The experimental procedure was to follow 
the changes in the electrical conductivity of 
mixtures of colloidal solutions and coagulat- 
ing agents (electrolytes or sols with oppositely 
charged particles) with time and with the 
variation in the concentration of coagulators 
and to further examine the coagulating sols 
in the ultramicroscopic field. Several sols 
have thus been examined. 

The conductivity of arsenious sulphide sol, 
when exposed to ordinary light, increases 
with time fairly rapidly at first and slowly 
afterwards. This has been observed pre- 


viously by Murphy and Mathews (Jour. 





Amer. Chem. Soc., 45, p. 16, 1923). Even in 
the dark a slow increase was observed, ap- 
parently due to a chemical reaction, which 
was accelerated by light. It was therefore 
necessary to carry out the investigations 
with this sol without exposing it to light at 
all. In the dark the conductivity of this sol 
was found to decrease steadily with time 
during coagulation by solutions of FeCl,, 
BaCl, and KCl of suitable concentrations. (In 
order to observe the effects described in this 
paper it was found necessary to use solutions 
of such a concentration, which was low but 
sufficient to bring about coagulation.) ‘The 
ferric ions were found to be the most effective 
in causing a decrease in conductivity and 
also coagulation, barium ions were less effec- 
tive and potassium ions the least. In the 
case of ferric hydroxide sol (positive) ions of 
higher valency like the sulphate ions were 
found to be more effective than the univalent 
ions. Further, it has been found that in the 
case of the coagulation of arsenious sulphide 
sol the conductivity decrease is gradual and 
takes place in the course of several hours, 
commencing before coagulation has set in 
and continuing for some hours and, when 
ferric ions are used, being noticeable long 
after complete coagulation has taken place ; 
but in the case of the coagulation of ferric 
oxide sols the decrease in conductivity is 
very rapid, being practically all brought 
about within one or two minutes after the 
addition of the coagulating electrolyte, and 
is then more or less constant. It is thus 
clear that there is no parallelism between 
the course of coagulation and the change in 
conductivity. The latter is always observed 
first and is clearly due to the changes in the 
ionic atmosphere round the colloidal particles 
which reduce their charge and cause their 
coalescence. 

It will be of interest to examine critically 
the nature of the ionic changes taking place 
in the colloidal solutions on the addition of 
the coagulating agents. In the first place, 
there is, in many cases, an interaction taking 
place between the stabilising ions of the 
colloidal micells and the ions of the added 
electrolyte. This removal of the stabilising 
ions causes a destabilisation of the colloidal 
particles. This, however, takes place only 
in those cases where such an ionic reaction 
is possible. Secondly, there is very often an 
exchange adsorption, whereby the ions in 
the outer part of the double layer round the 
colloidal particles are displaced by the added 
ions of a like charge, having a higher valency. 
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This was observed by Linder and Picton 
(Jour. Chem. Soc., 87, p. 1908, 1905) and 
confirmed by the recent researches of Rabi- 
navitz, Weiser and others. This exchange 
adsorption causes a decrease in the charge 
of the colloidal particles. In those cases 
where both the above-mentioned changes 
are likely to take place simultaneously, very 
small concentrations of the added electrolyte 
bring about a rapid and complete coagula- 
tion of the colloid. These are the changes, 
which are responsible for the decrease in the 
conductivity observed before the commence- 
ment of the coagulation. If the quicker of 
these two processes is much more effective 
than the other in causing coagulation, we 
find a very rapid decrease in the conduc- 
tivity on the addition of the electrolyte, 
after which a practically constant value is 
attained or a slight change is observed, as in 
the case of the coagulation of ferric hydro- 
xide sols. On the other hand, when the slower 
process is more effective than the other in 
removing the charge of the particles, a 
gradual decrease in conductivity, extending 
sometimes over several hours, is noticed, as 
in the case of arsenious sulphide sols. 
Besides the processes which have been 
discussed above, one has also to consider (1) 
the possibility of a decrease in that part of 
the conductivity which is contributed by 
the micells, on account of their flocculation 
—a process which may sometimes make itself 
felt, particularly during the coagulation of 
highly dialysed sols; and (2) the possibility 
of a desorption of electrolytes caused by the 
coalescence of the colloidal particles, which 
should result in the increase in the conduc- 
tivity. It may be clearly recognised that 
both these processes will cause a change in 
the conductivity only during the course of 
coagulation and not before its commence- 
ment. 

The mutual coagulation of colloids has 
also been carefully studied by us. With 
mixtures Of ferric hydroxide and arsenious 
sulphide sols taken in various proportions 
by volume, an initial decrease in conduc- 
tivity, characteristic of electrolytic coagula- 








tion, followed by a slight increase after 
several hours due to the chemical reaction 
in the arsenious sulphide particles, was 
observed. The initial decrease, which was 
gradual, was greatest in the case of sol 
mixtures containing a large excess of ferric 
oxide sol. There is a striking resemblance 
between the  time-conductivity curves 
obtained during the coagulation of As.S, 
sol by ferric chloride solution and by 
positive ferric hydroxide sol. This indicates 
that ferric ions are adsorbed on the surface 
of Fe(OH), particles, and that these are 
responsible for the coagulation of As,S, 
sols. It has also been observed that the 
Fe(OH), particles form an envelope round 
the As,S, particles during the process of 
mutual coagulation, but their union is not 
so strong as to appreciably alter the 
chemical changes taking place in the As,S, 
particles which cause an increase in the 
conductivity. r 

The coagulation of ferric oxide sis contain- 
ing positively charged particles by ferric 
oxide sols with negatively charged particles 
has also been examined, and the results 
indicate that the reaction between the 
stabilising ions plays an important part in 
causing a decrease in the charge of the 
particles and consequently their coagulation, 

In all cases of mutual coagulation 
studied by us so far there appeared to be, 
in addition to the ionic reactions discussed 
above, a specific effect introduced by the 
drawing together of the oppositely charged 
particles, which facilitates the mutual 
coaguiation of the sols. 

A parallel study of the changes in various 
properties of colloidal solutions and gels 
during different colloidal-chemical reactions 
is expected to reveal the real nature of the 
delicate changes taking place in these 
systems, and a systematic investigation on 
these lines is being carried out in our 
laboratories. 

K, KRISHNA MURTI. 
B. 8S. KULKARNI. 
Nagpur, C. P. 
December, 1933. 
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Research Notes. 


Mucus Production during Plant 
Decomposition. 


J. G. SHRIKANDE in the course of two 
papers (Biochem. Journ., 27, 5, pp. 1551-1574) 
has thrown fresh light on the problem of 
the production of mucus by plants during 
their decomposition. By an ingenious de- 
vice he has measured the stickiness resulting 
from a variety of methods of decomposition 
of different kinds of straws. It is found 
that the degree of decomposition varies 
with the source of the nitrogen supplied, and 
the initial and final reactions of the material. 
In cases where the source of nitrogen is 
either sodium nitrate or mould tissues the 
stickiness is great suggesting thereby an 
alkaline reaction. As regards the actual 
mucus producing agency, Shrikande has 
determined that two sets of organisms are 
responsible,—fungi and bacteria,—and that 
there is a definite correlation between the 
two. The action of the fungi and bacteria 
independently does not produce any mucus 
and fungus decomposition followed by the 
action of Mycobacterium agreste gives the 
same result, while the action of Spirocheta 
cytophaga following that of fungus decom- 
position produces mucus. If the action 
of the two is simultaneous the stickiness 
produced is not appreciable. 





Saffron Cultivation in Hyderabad (Deccan). 


PROFESSOR M. SAYEED-UD-DIN of Osmania 
University is to be congratulated on the 
initial suecess which has attended his experi- 
ments on the cultivation of saffron (Crocus 
sativus) whose home is said to be Kashmir. 
Last September fresh bulbs were obtained 
from the Agricultural Department, Kashmir, 
and they were planted in pots and in speci- 
ally prepared soil, consisting of fine sand, 
garden earth, animal and leaf manure in 
certain proportion. Special attention was 
devoted to watering. At the end of ten days, 
the bulbs germinated and in a couple of days 
after this, the first leaf put forth. It took 
about forty days after planting, for one of 
the plants in the ground to blossom and the 
flower was normal in colour, size and arrange- 
ment of parts. It withered after four days 
and its fragrance is reported to be quite as 
good as that of any obtained from N. India. 
Prof. Sayeed-ud-Din is continuing his expe- 
riments, the results of which must have a 








far-reaching influence on the commercial 
aspect of the cultivation and spread of this 
important plant in Deccan. 


The Basal Regions of Granitic Bathyliths. 


From a systematic study of metalliferous 
veins and their relation to granitic bathyliths, 
W. H. Emmons, in a recent paper (Jour. 
Geo., 41, 1933, pp. 1-12) has shown that 
all such metalliferous deposits are in the 
regions above the bathyliths and in the outer 
shells of the bathyliths—the core of the 
bathylith being wholly barren of such 
valuable deposits. A normal bathylith may 
thus be divided into (a) the metallised roof, 
(b) the metallised hood, and (ce) the essentially 
barren core. According to Emmons “ the 
metals were expelled from the magma that 
solidified to form the core after the hood had 
solidified ; and it is believed that deposition 
of metalliferous veins was practically com- 
pleted before the core solidified. The magma 
that forms the core was practically sealed 
off from deep-seated sources of metals before 
it became solid. Veins without metals are 
found in it, but practically no valuable 
metalliferous deposits.” 





The Strength of the Earth. 


In a recent paper on the strength of the 
Earth (Jour. Geo., No. 7, 1933) J.S. DeLury 
advances various reasons for refusing to 
accept the hypothetical zone of weakness— 
the asthenosphere—below the earth’s crust, 
as it was originally defined by Barrell. If 
such a weak zone should exist, which accord- 
ing to some is essential for the restoration 
of isostatic balance, the geologist would 
then be largely dependent upon the hori- 
zontal migration of material on the earth’s 
surface—a cause which seems inadequate to 
account for the great changes of level of the 
crust. Further the existence of a thick 
yielding zone postulates equal strength in 
levels which have different pressures, 
temperatures and compositions. In view 
of the fact that strength is directly dependent 
upon these variable factors, the possibility 
that these are happily combined to permit a 
thick zone of uniform strength seems very 
remote. 
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The Mechanism of Earth Movements. 


Rk. G. Lewis has recently published (Geo. 
Mag., Nov. 1933) a paper on “A search for 
the mechanism of Earth Movements” of 
which the following is a brief summary, in 
the author’s own words: ‘‘There is reason 
to suppose that a rise and fall of any part of 
the earth's surface may be due to anticlines 
travelling through the crust either (a) at the 
depth at which isostatic compensation 
becomes effective, which may be likened to 
the ‘surface’ on which the crust ‘ floats’ or 
(b) at a less depth in a layer which becomes 
molten through the action of radioactivity. 
In the case of (a) the cause would seem to 
be mountain-building in the crust above and 
the anticlines are outflows of rock-material: 
the rise and fall may be about equal: there 
is also some slight reason to suppose that an 
oscillation, analogous to that occurring when 
a buoyant object is thrown in water, with 
the production of a series of waves of 
diminishing amplitude, has occurred, but it 
is not yet clear whether such an oscillation 
is possible. In the case of (b) the cause of 
the anticlines is the collapse of a portion of 
the crust which squeezes out plastic material 
below: asmall rise is followed by a long, 
slow fall: arise in one region is accompanied 
by a fall in an adjacent region: areas may 
be raised into domes by collapse of surround- 
ing areas, in which case the central area will 
be a seat of vuleanicity.”’ 





Early Stages in the Development of 
the Monkey. 


W. H. Lewis AnD C. G. HARTMAN (Contrib. 
Embryology, Carnegie Inst., 24, 187, 1933) 
have described the very early cleavages in 
the ovum of Macacus rhesus. They have 
succeeded in obtaining the 2-celled, 4-celled, 
8-celled and 16-celled stages. The first of 
these was kept alive in the laboratory till it 
reached the 8-celled stage and from these 
observations the authors conclude that the 
first cleavage of the ovum occurs in about 
36 hours while the 4-celled, 8-celled and 
16-celled stages are reached in about 48, 72 
and 96 hours respectively. The chromosomes 
could not be made out in any of these cases 
but the centrospheres were very clearly seen. 





The Breeding Season of Bufo Melanostictus. 


Tus South Asian toad, very common in 
India, has been the object of some morpho- 





logical study by G. Alexander (Univ. 
Colorado Bull., 33, 195, 1933) who seems to 
have found that in this animal the breeding 
season is in the month of November and it 
is at this time of the year that the ovary 
weight is greatest. He is disposed to regard 
the heightened sexual activity in the months 
of April and March as a case of a minor 
sexual cycle. In India, at any rate, the 
principal breeding season of this toad is in 
the months of April and May while a minor 
sexual cycle may occur in November. The 
period of sexual activity continues, however, 
from March to November. 





The Endoskeleton of Labeo rohiia 
(Ham. buch.). 


THE last number of the Journal and Pro- 
ceedings of the Asiatic Society of Bengal con- 
tains a very valuable contribution (n.s. 
XXVIII, pp. 295-3417, November 1933) on 
the Endoskeleton of Labeo rohita (Ham. 
buch.), the celebrated Indian Carp-Rohu, 
by Daya Shankar Sarbahi, a Research 
Scholar of the University of Lucknow. The 
students of zoology in India have hitherto 
been labouring, and in the case of certain 
groups of animals are still labouring, under 
the disadvantage of using British text-books 
for studying Indian types. This has been 
particularly so in the case of fishes which, 
though primitive among vertebrates, possess 
an amazingly diversified and complicated 
structure. Moreover, the skeletons of the 
Trout and the Cod, that are usually given 
in the British text-books, are so different 
from that of Labeo rohita, a type of bony 
fishes studied in almost all the Universities 
of India (The species is ‘‘not fonnd in 
Madras nor on the Western coast’’: Day), 
that the need of an adequate and suitable 
description of the latter was being badly 
felt in the teaching institutions of India. 
In supplying this need, the Zoology Depart- 
ment of the University of Lucknow has 
done a great and everlasting service to 
Indian zoology and deserves the thanks of 
all concerned in the advancement of zoologi- 
cal knowledge in India. 

The endoskeleton is treated under two 
main headings, the axial skeleton, com- 
prising the vertebral column, the ribs, the 
skull and the skeleton of the median fins, 
and the appendicalar skeleton consisting of 
the paired fins and their girdles. The treat- 
ment of each part is concise, lucid and well 
illustrated. There are as many as 26 figures 
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in the text; these are neat, instructive and 
form a special feature of the article. Every 
figure is fully labelled and the explanation | 
of the lettering is given below each. 


size and in the case of certain figures, such 
as 9, 11, ete., it can only be read with some 
difficulty. : 
The author gives a bibliography of 26 
useful references, but there are some obvious 
omissions here. Parker and Bhatia’s Tezt- 
Book of Zoology, which is not mentioned, 
contains a figure and a short description of 
the skeleton of Labeo rohita, and Regan’s 
article on the Classification of the Teleostean 
Fishes of the Order Ostariophysi (Ann. Mag. 
Nat. Hisi., Ser. 8, VIII, 1911) would have 
proved useful to the author. The value of 
osteology is being more and more realised 
in studying the taxonomy of fishes, and 
Regan’s article would have helped the 


Un- 
fortunately, the lettering is not of a uniform 
| 


digital extraction and the breast pump, the 
authors conclude that pressure brings about 
a rise in the fat content of milk while suction 
diminishes it. Further, milk that voluntarily 
drips from the breast has probably the least fat 
content. There is also a correlation between 
the quantity of milk in the breast and the 
fat content, the latter varying inversely 
with the former. 


Tissue Transparency Methods. 


M. RAHIMULLAH AND B. K. DAs have pub- 
lished a paper (Journ. Osmania Univer. 


| Coll., 1, 1933) embodying their observations 


| 


| 


author in understanding the phylogenetic | 
significance of the structural modifications | 


in the skeleton of Labeo rohita. In this 
article the salient features of the skeletons 
of the various types of Cyprinoid fishes are 
dealt with side by side. 
also be made to the fact that the author 


Reference may | 


does not introduce his readers to the type of | 


fish he is dealing with, but one can hope 
that in the promised contribution on the 
soft parts of the species this omission will 
be made good. Further contributions by 
Mr. Sarbahi on the anatomy of Labeo rohita 
will be awaited with considerable interest. 


S. L. H. 





Composition of Human Milk. 


S. T. Wippows AND M. F. LOWENFELD (Bio- 
chem. Journ., 27, 5, pp. 1400-1410) have come 
to certain interesting conclusions regarding 
the fat content of human milk. From an 
examination of the milk of over fifty women 
they have concluded that the method of 
extraction is very important. 
Helbitch 
variation 
but the precise influences that determine this 
variation were studied by the above authors 
Suckling by the baby involves two actions, 
pressure and suction and using different 
artificial methods for these two actions 


and Deem has shown a diurnal 


on certain modifications of the well-known 
alizarin method of making skeletal prepara- 
tions. The earlier part of the process is 
not very different from that described 
in the Microtomist’s Vade Mecum, but 
the authors find that whole mounts of 
skeletons may be made by removing the 
soft parts of anatomy. Their method of 
preserving the whole mounts in xylol instead 
of glycerine is not very advantageous as no 
material could be left for an indefinite period 
in xylol. The method should prove useful 
in all biological institutions, especially in 
medical colleges, for illustrating the posi- 
tions of bones in the animal in situ. The 
paper is profusely illustrated with photo- 
graphs of the preparations. 





Encyclopedia of Chemical Reactions. 


| Every chemist will be interested in the 
| compilation prepared by Dr. Jacobson 


The work of | 


(Chem. Edn., 1933, 10,614) which has been 
planned to give complete information re- 
garding the chemical reactions of elements— 
a compilation which is intended to be ‘‘a 
digest of the world’s chemical knowledge 
in easily accessible form’’. It has also 
been suggested that in order to allow of 
periodical supplementation, the work could 
take the ‘card index’ form. The task is 


| gigantic and cannot possibly be completed 
without the help and knowledge of a large 
number of workers who could co-operate 
in covering chemical literature, published 
in different languages. For further informa- 
tion on the subject the original contribu- 
tion of Dr. Jacobson may be consulted. 


in the fat content of human milk | 
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The Indian Science Congress. 


HE Twenty-first Session of the Indian 
Science Congress was recently held in 
Bombay under the distinguished patronage 
of His Excellency Lord Brabourne. This 
is a fitting occasion for examining its 
activities in the past and for formulating 
p:oposals for extending, if necessary, its 
sphere of usefulness in the future. 

The primary object of the Congress as 
defined by its founders is to provide oppor- 
tunities of direct personal contact of 
scientific workers in India and probably such 
intercourse is the most valuable part of its 
function. An annual gathering of scientists 
at important university centres for the 
discussion of reports of preliminary stages 
of researches is bound to stimulate and 
widen the scope of laboratory investigations 
and the evening lectures on scientific topics 
are expected to bring the general public to 
realise the importance and value of scientific 
research. These twenty-one years the 
Science Congress bas been steadily devoting 
its energies to the furtherance of these 
objects and it must be admitted that a great 
measure of success has attended its efforts. 
It seems to us that the time has arrived for 
the Congress authorities to take stock of 
their old achievements and _ formulate 
measures for sketching a fresh programme of 
work which would bring its influence to bear 
more intimately on the life of the people. 

Recently, on account of the curtailment of 
allowances by the Government to their 
officers intending te attend the Congress 
meetings, the attendance of members has 
become so small that scientists working in 
the distant parts of India have been virtually 
deprived of the opportunities of meeting 
their colleagues and holding personal con- 
sultations on the work in which they are 
engaged. Professors employed in the aided 
institutions suffer from similar disadvantages 
owing to the stoppage of facilities hitherto 
granted to them. The first object of the 
Congress, viz., human contact, which is its 
most important function, will be in jeopardy 
unless concerted efforts are made to secure 
the attendance of members who by their 
position and experience are capable of exer- 
cising a great influence at these annual 
gatherings. Obviously this can be effected 
only by the restoration of travelling allow- 
ances to the government servants and the 
grant of subventions to those in private 
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service ; without such positive assistance the 
poorly paid members of the teaching profes- 
sion must find it hard to travel long distances 
in spite of the railway concessions offering 
some relief. There can be no doubt that 
this is an important subject which directly 
affects the success of the Congress session 
and we would recommend its consideration 
at the meeting of the general assembly. We 
should suggest the appointment of a com- 
mittee for the discussion of the matter in all 
its bearings and the submission of a carefully 
considered memorandum to the provincial 
governments followed up by an influential 
deputation to wait on His Excellency the 
Viceroy. The success of these endeavours 
will depend as much on the prestige of 
the personnel of the deputation as on 
the merits of the case to be discussed 
with the authorities. It is only reasonable 
to expect that the Government, before they 
make up their mind on the restoration of 
financial facilities, would require to be 
convinced that the advantage accruing to 
them from the attendance of their officers out- 
weighs the expenditure of the money involved 
in according to them the usual grants. 
Moreover, as Professor M. N. Saha has point- 
ed out in his presidential address, the Con- 
gress, which is one of the well-established 
public organisations in India and which 
through its silent labours is unconsciously 
directing and moulding public opinion, 
deserves State aid as much as any institution 
concerned in the moral and material advance- 
ment of the people. Few will doubt the 
justice of these pleas. It should be re- 
membered that in the reformed constitution, 
the legislature will acquire increasing power 
over the expenditure of the public funds 
and the representatives of the people in the 
Councils have to be convinced that the Con- 
gress activities are directly engaged in the 
promotion of the health and prosperity of 
the country before they can be expected to 
provide money for their encouragement. 

It seems to us that if the Congress is to 
occupy a permanent position in the pro- 
gressive national life of India, its pro- 
gramme of functions should be re-examined 
so as to bring it into more intimate touch 
with, at any rate, some of its aspects. 
Would it not be desirable to minimise the 
number of conferences where subjects whose 
paths cross each other in many ways are at 
present discussed in water-tight compart- 
ments? Archeology, Education, Engineer- 
ing, Social Sciences, Forestry and Economic 





Science and Statistics are subjects in which 
the Government and the people alike are 
deeply interested and whether they can be in- 
cluded in the Congress programme deserves 
serious consideration. We do not think 
that this suggestion will, in any way, prove 
fatal to the primary objects of the Congress, 
viz., the creation of a scientific atmosphere 
in the country, stimulation of original in- 
vestigation and the realisation by the people 
of the importance and value of scientific 
research. It may be remembered that 
almost all these subjects are included by 
the British Association and the Indian 
Science Congress is manifestly modelled on 
this institution. An extended programme 
must necessarily impose on the Congress 
additional responsibility which it will have 
to accept if it should finally evolve into 
a complete Indian counterpart of the 
British Association for the Advancement of 
Science. The inclusion of Agriculture and 
Medicine, Psychology and Anthropology as 
separate sections of the Congress must be an 
argument for taking in other applied and 
complemental branches of knowledge like 
Engineering, Forestry, Education and 
Archeology. Apart from the theoretical 
considerations of the importance of such a 
procedure, it will have the advantage of 
minimising the number of conferences which 
now assemble annually at different centres 
and so of effecting economies on the part 
of the Government. An enlarged Indian 
Science Congress with which the scientific 
departments of the Government are closely 
associated might be used as a fresh argu- 
ment. for the officers receiving the usual 
facilities for attending its sessions. The 
programme of the Congress would, in sucha 
case, become people’s programme and the 
proceedings of the reformed Congress should 
become the basis of the constructive policy 
of the economic development of the 
country. A static institution has no place 
in the changing world and it will become 
obsolete if it has no genius for expansion 
and adaptation. 

The duration of the session and the 
number and character of public lectures 
delivered under the auspices of the Congress 
seem to us matters which equally call for 
revision. The time available for a satisfac- 
tory discussion of all the papers presented 
at sections such as Physics and Mathematics, 
Chemistry, Agriculture and Botany must be 
found inadequate. The number of papers 
submitted to each of these departments is 
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annually increasing and most of them have 
a far-reaching importance and a more 
thorough discussion than is possible at 
present is likely to suggest fresh fields of 
investigation. If the session can be pro- 
longed for a couple of days more, there 
need be no undue curtailment of time either 
for reading or for discussing the papers and 
the delegates might in such a case have 
wider opportunities of attending ail the 
sections to which they may have contributed 
papers or in which discussion of subjects in 
which they are interested is proceeding. 
The addition of sciences which we have 
indicated would lead to the initiation of an 
extremely interesting and important series 
of joint meetings of different sections and 
the inauguration of public lectures in 
increasing numbers. The people have some- 
how got a wrong idea that scientific ad- 
vancement is the cause of the greater part 
of their unhappiness and unemployment, 
besides being responsible for the perpetration 
of atrocities in war. To our mind the general 
publicity part of the Congress work is just as 
legitimate and useful as the more formal part 
of the general proceedings. In view of the 
great service that these publie lectures will 
render to the people, we should have no 
hesitation in suggesting the appointment of 
a committee either by the Council or the 








General Assembly which should assume the 
responsibility of drawing up a scheme of 
evening lectures, selecting subjects with a 
view to their general and regional interest 
and inviting the most effective and authori- 
tative speakers. At present these public 
meetings are attended chiefly by the members 
of the Congress and the people for whose 
benefit they are arranged do not make the 
fullest use of them. This is the fault neither 
of the Congress nor of the people. Perhaps 
a careful selection of subjects and speakers 
might interest the public in what seems to 
us the most important part of the Congress 
proceedings. 

At the Allahabad session of the Congress 
in 1930, Professor M. N. Saha presented his 
leaflet on ‘‘A Plea for an Academy of 
Sciences’? and as the outcome of discus- 
sion, the U.P. Academy of Sciences was 
founded. By an interesting coincidence of 
circumstances he, as general president of the 
Congress which met at Bombay, has found 

ecasion to discuss this topic in his presiden- 
tialaddress. He has elaborated the functions 
of the Academy and has suggested the forma- 
tion of a committee to investigate the scheme 
further and propose a constitution. The action 
to be taken thereon is also indicated. We 
await with interest the results of the diseus- 
sions to be initiated by the Congress. 


Presidential Address before the Bombay Session of the 


Indian Science Congress, 1934. 
By Dr. Meghnad Saha, D.se., F.R.S. 


I 

N his Presidential Address to the Indian 
Science Congress at Bombay, Dr. Saha 
takes up the story of the universe from the 
point where he left off in his Presidential 
Address to the Physics Section of the 
Congress of 1925. ‘This subject, he 
observes, is not only very interesting but has 


a great cultural value since it led to the | 
emancipation of the human mind during the | 


middle ages. Nay, the story of the heavens 
is even more fundamentally significant in 
the history of human civilisation: it is a 
remarkable fact with almost every civilisa- 
tion that the sages of ancient times were 
constrained to construct a story of creation. 
The need for a story of the evolution of the 
universe is as urgent to-day as in the dawn 
of civilisation, and since the time when 
Kant put forward his ‘ Theory of the 





the famous ‘*‘ Nebular Hypothesis”’ by 
Laplace, prominent scientists have attacked 
this fundamental problem. Sir Norman 
Lockyer was one of the pioneers in the 
modern development of the subject: he 
brought spectroscopy, then newly discovered 
by Kirchhoff, to his aid in exploring the 
stellar world, and found that the spectra of 
the stars could be divided into a number of 
groups, a classification later confirmed in its 
essentials by the work of Prof. Pickering 
and Miss Cannon at Harvard. An immense 
amount of stellar code messages in the form 
of spectra was collected by Lockyer and 
other astronomers, particularly the Harvard 
group. But it was only in 1920 that the 
ionisation theory and the theory of selective 


radiation pressure rendered possible an 
interpretation of these messages. The 


former theory enables us to follow the 


Heavens’ which was later elaborated into | changes in spectra as the emitting atoms 
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are raised to higher and higher temperatures 
and the outer electrons of these atoms are 
gradually knocked off. The latter theory 
shows us how a stellar atmosphere can remain 
without collapsing because the effect of 
gravitation is balanced by the pressure of 
radiation from the inside of the star. This 
theory has also accounted for the observed 
anomalous distribution of heavy elements 
like Caicium, Seandium, Titanium....in 
stellar atmospheres. The application of the 
ionisation theory to the problem of finding 
the physical condition obtaining in the 
variety of heavenly objects an astronomer 
comes across, has been rendered possible, 
now that the structure of the spectra of 
most elements at various stages of ionisation 
is known, thanks to the work chiefly of the 
Bohr and Sommerfeld School of Physicists. 
The exploration of space has also been help- 
ed forward by the discovery of the Cepheid 
variables. It is now known that the nearest 
star, Proxima Centauri, is at a distance of 
four light years, while the bright star Sirius 
is twice as distant. We then find the 
Pleiades at 135 light years, and near them 
the Hyades. Such clusters are called Galactic 
clusters and are found all along the Milky 
Way. Then near the rim of the Milky Way 
at a distance of 10,000 light years, we find 
the Globular clusters which are much richer 
in stars than the richest of the Galactic 
clusters. The whole Galactic system, popu- 
larly called the Milky Way, is about 10** ems. 
in diameter and contains about 10'° indivi- 
dual stars. At a distance of more than a 
million light years we find another galaxy 
which is our nearest neighbour—the Spiral 
Nebula in Andromeda. There are similar 
Galactic systems in the constellations Coma 
and Virgo ; the whole of these galactic sys- 
tems may be said to form a Metagalaxy as 
Shapley calls it, with an estimated diameter 
of about 10°° ems. According to Einstein, 
space is finite and has a radius of about 10°" 
ems. With the 100-inch telescope at Mt. 
Wilson we can only reach a sixth of this 
distance, but a time may come when we can 
reach the limit of the Universe; then 
nothing but void will remain. 
II 

It can now be perceived that the problem 
of the evolution of the world is of very much 
more imposing dimensions than it was at 
the time of Laplace. The astro-physicist is 
now confronted with the questions: (a) 
How do stars come into existence and what 
is their life history? (b) How do they 





maintain their stock of energy? (c) What 
happens to the radiation which is being 
poured into space? (d) What is the ultimate 
fate of the universe? Taking the life history 
of a star into consideration, it is evident 
that the age of the human raze is itself 
insignificant compared with the billions of 
years over which that history extends. 
But it has been possible to acrive at a 
knowledge of their life history because we 
can see stars at all stages of evolution and 
piece together the history of any star from 
our knowledge of different moments of 
stellar existence as exhibited by various 
stars. The study is, however, subject to severe 
limitations on account of the limited power 
of telescopes and spectroscopes and also 
because our knowledge is obtainable only 
through the agency of light which penetrates 
our atmosphere. The following probable 
history of a star has been put together in 
this way. 

A mass of extremely rarefied dark matter 
goes on contracting owing to the mutual 
gravitation of its parts. A stage is reached 
when the interior becomes exceedingly hot 
and the heat gradually spreads to the surface 
till the temperature rises to a value at which 
the surface begins to emit a dull red light. 
The contraction goes on and the inside of the 
star grows still hotter. The star is now 
radiating and the radiation pressure is able 
soon to overcome the effect of gravitation. 
After this stage the loss of energy by radia- 
tion will be larger than the evolution of 
energy due to contraction and other attend- 
ant processes. The star will become cooler 
and cooler until it ceases to emit light and 
then it passes out of sight. A star will thus 
have the same surface temperature twice in 
its history—first, when the density of matter 
is low and surface large, and then, when it is 
dying down and the density is large and the 
surface small. The first stage is known as 
the Giant stage, while the second is called the 
Dwarf stage. The theory of a contracting 
mass of gas first treated by Emden and 
improved by Eddington by the inclusion of 
the effect of radiation pressure, achieved a 
spectacular success when Eddington and 
Russell’s predictions regarding the size of 
the star Betelgeuse were confirmed by Pease 
and Anderson in 1921. But this theory 
received a check from the discovery of white 
dwarfs whose density is as large as 50,000, 
since according to the theory the density 
cannot exceed 5 or6. How, of two binary 
stars, one can be ordinary, while the other 
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is a white dwarf, is one of the puzzles that 
remain to be solved. 

The problem of the source of stellar energy 
is also a very complicated one. It is known, 
e.g., that the sun radiates 6-1x10' ergs per 
grm. of its mass every year. Chemical, 
gravitational and radioactive sources are 
entirely inadequate to provide such an 
enormous stream of energy. But since 
Einstein showed that a mass m is equivalent 
to an amount of energy E = me’, the 
possibility of explaining this production of 
energy as due to conversion of matter has 
been opened up. The conversion is envisag- 
ed as being brought about in the process of 
the building up of heavy nuclei from protons 
and electrons on the one hand, and by the 
combination of a proton and _ electron 
together to form a quantum of radiation on 
the other. The existence of cosmic radiation 
of extreme hardness was adduced as evidence 
in favour of these assumptions, but the 
evidence is not conclusive. The fact that 
the cosmic rays do not come predominantly 
from the direction of the Milky Way where 
this atom-building must belargely in pro- 
gress seems on the other hand to negative 
the assumption. 

Ill 

The recent discoveries in Nuclear Physics 
have a very important bearing on the 
problem of stellar evolution. At the ex- 
tremely high temperatures obtaining in the 
stars the atoms must be nearly stripped of 
all extra-nuclear electrons, so that interac- 
tions taking place inside the star are mostly 
nuclear. The recent discovery of the neutron 
by Chadwick and of the positron by 
Anderson, has cast doubts on the fundamen- 
tal nature of the proton. Some regard the 
proton as made up of a neutron and a 
positron, while others, including Chadwick, 
consider the neutron to be made up of a 
proton and an electron. Dr. Saha, however, 
inclines to the former view; in any ease 
the question is of far-reaching importance 
in Astrophysics. 

What becomes of the tremendous amount 
of radiation poured out by all the stars into 
space? When the universe was thought to 
be infinite, says Dr. Saha, this radiation 
was supposed to escape into space until the 
world came to a Warmetod, i.e., death due 
to complete exhaustion of energy supply. 
But on Einstein's view the radiation must 
be supposed to cruise round and round the 
world; even then there is the danger 
that the world may separate into dead 





matter and radiation, or, as some would 
have it, the radiation may be spent in 
providing the work done by the universe 
in its ever-increasing expansion. However, 
the time scale demanded by the theory of 
the expanding universe is too rapid to be 
easily acceptable. This theory has also 
neglected two possibilities, viz., the building 
up of matter from radiation and the forma- 
tion of cosmic ray quanta by the combina- 
tion of a number of smaller quanta. That a 
high energy quantum can get converted into 
a positron and an electron has been proved 
by Anderson and Neddermeyer, Blackett 
and Occhialini and by Curie and Joliot. 
This phenomenon has also been shown by 
Dr. Saha, Dr. Kothari and Mr. R. Rai to 
provide a simple explanation of f-ray 
activity. The possibility of explaining the 
cosmic rays as due to the combination of a 
number of smaller quanta is, however, pro- 
blematic and speculative, but if the assump- 
tion is found to be correct, it will provide 
the missing link in the chain of reactions 
involved in the conversion of matter into 
energy and of energy into matter. 

Regarding the question whether the world 
on the whole is undergoing evolution, Dr. 
Saha says that our knowledge abont this 
matter is still in an unorganised state, 
while the theory of the expanding universe 
yet requires confirmation. Personally, Dr. 
Saha expresses himself in favour of the 
view that evolution is confined to individual 
systems like the earth or the solar system, 
and that when old concentrations of mass 
become dead new concentrations may take 
their place in a cyclic way. The luminous 
bodies are incessantly pouring out radiations 
into space at the expense of their mass, but 
probably the quanta gather up into Cosmic 
Rays which again break up into matter, 
which may gather up in the depths of space 
and again form into a stellar system. 

IV 

Coming next to the question of the 
relation between Science and the problems 
of life, Dr. Saha points out that to a 
scientist life is a queer thing, not subject to 
reason or law like inanimate objects, but 
swayed in its action by inexplicable impulses 
which Schopenhauer collectively calls 
‘“*Will’’. The idea of helplessness which was 
more keenly felt by men before the era of 
Science is probably the origin of religion, 
but it is doubtful whether the older religions 
which were based upon an_ insufficient 
acquaintance of the Universe, of Nature 
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as well as of Organic Life, and are largely 
subjective in origin, have ever served the 
purpose claimed by their protagonists. In 
this connection one would like to know 
whether, on any of the myriads of heavenly 
bodies described above, there may be intelli- 
gent beings and whether they have been 
able to evolve a system of controlling life 
better than ours. There is no reason to 
think that life should be confined to our 
planet alone, although nobody has succeeded 
in establishing communication with such 
extra-terrestrial beings. Bishop Barnes is 
also of the opinion that doubtless there are 
many other inhabited worlds, that on some 


of them beings exist who are immeasurably | 


problems, and from the exigencies of situa- 
tions of an ephemeral nature. Dr. Saha 
here quotes from H. E. Sir Malcolm Hailey’s 
address to the U. P. Academy of Science to 
show how statesmen are looking to Science to 
provide man with means of dominating his 
own passions, and to rectify the psychology 
of fear which seems to rule the world. 
According to the Professor, Science can do 
this if its methods are applied with greater 
vigour to the subjects of human interest like 
Civics, Politics, Economics, History, Social 
Eugenics and Experimental Psychology. 
Science shows that there is enough for all 
the people in the world, if only rivalry 
amongst nations and communities gives 





beyond our mental level, and that communi- | place to co-operative construction and if the 


cation with them will be possible some day. 
Dr. Saha expresses the conviction that 
money spent on solving some of these prob- 
lems would be well invested and the action 
would be statesmanlike. He believes, how- | 
ever, that for long years to come, men on 

this planet will be left very much to their | 
own unaided resources, and that the best 


politician’s task is, at least partially, handed 
' over to an international board of trained 
scientific industrialists, economists and euge- 
nists who will think in terms of the whole 
world as a unit. A new educational scheme 
| should be devised by a World’s Congress of 
foremost thinkers like Bergson, Einstein, 


| Bertrand Russell, Smuts, Spengler and 


way to ensure the future is to foster the | others, with the special objective of weeding 


scientific spirit, by education as well as by 
propaganda, and to encourage scientific | 
enquiry into not only purely scientific sub- 
jects like physics or biology, but also into 


the forces which have been used for control- 
ling human passions are religious, political 
and social laws. These laws have, however, 
been arrived at from an imperfect under- 


| out medieval passions from the minds of the 


coming generation, and for training them to 
a proper grasp and sufficient appreciation 
| of the beauty and powers of Science. The 


provided not in designing means for the 
plunder or exploitation of our fellow-men 
in various ways, but in administering to 
their needs, and in free development and 


| 
Social Sciences. For, up to the present time, | joy of life for the grown-up men will be 
| 


standing of the problems of life, of world 


Sectional 


AGRICULTURE. 
President: Dr.S.S. Nehru, M.A., Ph.D., Lc.s. 


Dr. S.S. NEHRU’s address relates to his recent 
work on electro-culture. 

The use of electricity in agriculture comes under 
two main heads: (a) Electrofarming, which relates 
to the use of electricity in farming operations, 
and (4) Electroculture, which is the application of 
electricity to stimulate plant growth. Consider- 
able progress has been made in the former line, 
but the latter, though of very great fundamental 
importance, is a highly complicated and even 
much disputed subject. 

The classical method of high tension discharge 
from overhead netting is not only elaborate and 
costly but also leads to highly discordant results. 
The Indian method, developed by the author, is, 
on the other hand, cheap, efficient and consistent 
in its effects. The former method involves the 
treatment of the surrounding atmosphere while 
the latter is a process of direct stimulation of the 


display of the finer faculties of the mind. 


Addresses. 


soil, the seed, the root or such other part of the 
plant as is expected to respond to the treatment. 

The seed can be treated by (a) subjecting it to 
spark or electric discharge at high potential of 
over 1,090 volts, (6) exposure to violet rays, 
ultra-violet rays or X-rays, or (¢c) being shown in 
a radio-magnetic bed which is prepared by bury- 
ing iron wire-netting to a depth of 6 inches and 
connecting one end of it to a radio antenna. 
Of the different treatments, X-ray and radio- 
magnetic give the most satisfactory results by 
facilitating quick germination, rapid growth. and 
increased yield. Ultra-violet comes a close second 
and high tension spark a near third. 

The soil can also be energised by the trickler, 
an apparatus which pumps ionised air, ozone, 
nitrous gases, etc., under high pressure into the 
soil and subsoil around the seed or the roots of the 
growing plant. The treatment has proved highly 
effective, hastened germination, resistance to a 
variety of diseases and increased yield being 
obtained. 
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Other treatments which have proved effective 
are: (1) a modification of the radiomagnetic method 
which consists in putting the netting around the 
plant instead of under it, and (2) energising flowers 
with the aid of a pocket dynamo. In the latter 
case, the treatment must be very mild, for, other- 
wise, it may prove lethal to the flowers. 

There is practically no important seed or plant 
which does not respond favourably to the different 
treatments. The spark, the trickler and the 
radiomagnetic can all be easily adopted by even 
laymen. Seed depots can easily supply treated 
seeds in insulated bags. The X-ray and ultra- 
violet ray departments of hospitals and schools 
should be in a position to help with the treatment 
of seeds, 

The last part of the address is devoted to a 
discussion of the pros and cons of the electro- 
culture treatment. The author also answers a few 
hypothetical questions relating to the efficiency 
and mechanism of action of the different treat- 
ments. 

Dr. Nehru’s efforts deserve much praise, 
particularly when considering that his researches 
were carried out in the midst of his arduous duties 
as a civilian. It may, however, be useful to point 
out that most of his observations are of the 
qualitative type and require to be supported by 
systematic, quantitative data. We are yet 
ignorant of the nature of the various factors that 
influence the stimulation or otherwise by different 
forms of energy and unless the fundamentals are 
clearly defined, it will be exceedingly difficult to 
standardise a system of treatment that could be 
universally adopted. 


MATHEMATICS AND PHYSICS. 
President: Prof. S. K. Mitra, p.sc. 


In his presidential address, Prof. Mitra has 
attempted to present a survey of the present state 
of knowledge on the transmission of radio waves 
round the earth, starting with the fundamental 
work of Hertz during the last quarter of the last 
century. The address incorporates the results of 
the investigations carried out in Calcutta by Prof. 
Mitra and his asseciates during the last few years. 

A brief statement of the theoretical and practi- 
cal aspects of the problem is followed by an 
examination of the electromagnetic field at differ- 
ent distances from a radiating antenna, on the 
basis of both a flat and a curved earth. The 
hypothesis of an ionised layer put forward by 
Kennelly and Heaviside, the formule of Watson, 
van der Pol, and Eckersley based on theoretical 
considerations and the well-known semi-empirical 
formula of Austin are next considered. 

In dealing with the advent of short waves, Prof. 
Mitra rightly ascribes the discovery of their 
remarkable range and other properties to the 
work of radio amateurs in Europe and America. 

The section on the ionosphere covers develop- 
ments up to date relating to the results obtained 
by radio methods on the constitution of the upper 
reaches of the earth’s atmosphere. The stratifica- 
tion of the ionosphere into two main and two 
subsidiary regions, the effective heights and 
ionisation contents of the strata at different parts 
of the day and during different seasons of the 





year, the effect of the earth’s magnetic field on 
the dispersive character of the ionosphere in 
causing a rotation of the plane of polarisation of 
the down-coming wave and the phenomenon of 
double refraction and allied questions are dealt 
with. The depth of penetration of a wave pulse into 
the F or the higher ionised region has been estimat- 
ed by measuring the time difference in arrival of 
the two split components of the down-coming wave 
using the method of Breit and Tuve. In dealing 
with ionic density, the curve of hourly variation 
in Calcutta obtained experimentally is compared 
with that calculated afterChapman. It is pointed 
out that abnormal fluctuations of ionic density 
occur during the monsoon months, 

In regard to the agencies responsible for nor- 
mal and abnormal ionisation, the réle played by 
the ultra-violet light and of neutral and charged 
particles from the sun, terrestrial thunderstorms, 
meteor showers, etc., are discussed. From com- 
parison of curves of variation of ionic density 
from 0600 to 1400 on 21st August 1933, the day 
of the solar eclipse and on the preceding and 
successive days, it is concluded that ultra-violet 
radiation from the sun is the principal if not the 
only cause of ionisation and that the corpuscles 
have little or no effect. 

While the above is intended asa summary of 
Prof. Mitra’s address, it may not, be irrelevant to 
draw attention to a few points init. It is doubt- 
ful if the statement “ It is found that with certain 
medium wave-lengths, the best working wave- 
length is about 3/599 of the distance which 
separates the two stations’’ (page 9) has any 
substantial basis. Incidentally, curve I in fig. 
is not in agreement with Prof. Mitra’s conclusion. 

The wave-length of Rugby (GBR) is slightly 
inaccurate ; it is 18-75 km. and not 18-8 km. 

In considering long distance transmission, no 
conclusive evidence exists to definitely support 
the assumption of transmission of long waves by 
multiple reflection and of short waves by the 
** long hop ” process as shown in figs. 5 and 6, 

The curve in fig. 11, illustrating the equivalent 
electron density with height requires explanation. 
Is there any evidence to indicate that the mini- 
mum electron density at a height of 80 to 100 km. 
can be as low as 10 perc.c.? Again, is it possible 
that in the other three regions, the minimum 
equivalent electronic content per c.c. can be of the 
order of 100 or less ? 

In the concluding part of his address, Prof. 
Mitra has referred to broadcasting on less than 10 
metres. It is not clear what is meant by “ And 
since upwardly directed rays of short waves pierce 
the ionosphere at all angles of incidence, there is 
absolutely no fading.’ It cannot be that antenne 
on these wave-lengths will be deliberately designed 
to radiate vertically. Further, penetration of 
the ionosphere by the radiated wave even at 
these low wave-lengths does not take place at all 
angles of incidence. 

These technical points apart, Prof. Mitra’s 
recommendation of district broadcast schemes on 
less than 10 metres may be satisfactory for 
cities and a few selected areas. But as a scheme 
applicable to the whole country, a comprehensive 
examination of the problem will show that it is 
not easily practicable, 
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CHEMISTRY. 
President: Dr. Horace B. Dunnicliff, M.A., se.D., 
¥.1.0., 1.3.8. 
In dealing with a subject of the utmost impor- 
tance, the réle of chemistry in the advancement 
of India. Dr. H. B. Dunnicliff has introduced a 
very refreshing departure from the usual practice 
of Presidents to deliver discourses on recent deve- 
lopments in special branches of chemistry. The 
address is most opportune; it is a matter of great 
importance and urgency for a developing country 
that all chemists *‘ should realise their responsi- 
bility to the community and appreciate, how, in a 
spirit of service, they can subscribe to the progress 
of their native land and bring to their fellowmen 
the benefits of systematic scientific study.’ In 
India to-day, there is a growing need for men, who, 
by virtue of the training they have received, can 
help in the improvement of the conditions and 
amenities of life and assume a share in the deve- 
lopment of the country. For this purpose the 
younger generation must be adequately equipped. 
Perhaps the most pressing need to-day is to 
provide an efficient educational system so that 
it would ensure a sound training ‘‘ in the discipline 
and fundamental truths of both theoretical and 
practical chemistry and involve the provision of 
technological institutions in every city of commer- 
cial importance in India.’”’ ‘*‘ Equally important 
is a continuance of the systematic development of 
all branches of agricultural chemistry and soil 
physics accompanied by an initiation of industries 
to deal with nature’s products under systematic 
and scientific control. Other national obligations 
are the organisation of pharmacy, the introduc- 
tion of a Foods and Drugs Act in every province, 
the establishment of more laboratories as for 
public health, provision for better sanitation and 
regulated sewage disposal which, properly admin- 
istered, serves the dual function of improving 
public health and fertilising the land.” 

Equally important is the need for improving 
the pay and prospects of the practising chemist. 
The tendency in the technical world is to try to 
obtain ** the services of chemists at salaries which 
would not attract other professional men, for 
example, engineers of equivalent qualifications. 
It is not reasonable to expect first class results 
from second class material and as in every other 
walk of life, the best men will go to those who 
offer the best prospects. The chemist, by the 
nature of his training, is a disciplined and docile 
worker who carries out his duties conscien- 
tiously and without fuss. I therefore invoke the 
sympathy of all Governments and all private 
employers and earnestly beg them to offer to 
chemists such terms of engagement and prospects 
as will enable them to carry out their duties free 
from anxiety about the necessities of life and 
without embarrassment concerning the suitable 
education of their children, ”’ 

A critical examination of the case for an Indian 
Chemical Service suggested by Prof. J. F. Thorpe 
who, as long back as 1920, expressed the view that 
the development of chemicai industries in India 
could only be adequately realised through the 
agency of an efficient Government Chemical 
Service having as its primary objective the 
encouragement of industrial research and deve- 
lopment, reveals that the administrative and 
technical difficulties of the proposal are too many. 





General industrial research is better carried out 
by an individual who has an abiding interest in 
the discovery he makes and who, while in safe 
receipt of a living wage, stands to make great 
profits as a result of successful investigation than 
by a Government official who is securely employed 
on terms of continuous service. The only 
possible department in which centralisation is at 
all possible is in the case of appointments dealing 
with analytical work which have a common basis 
of qualifications andi in the institution of a 
Central Bureau of records, information and 
advice. There would also be a distinct advantage 
in having a ‘** Central Laboratory, very well 
equipped, which would be an All-[ndia Bureau of 
Standards, and to which analytical and testing 
work of almost any kind could be sent and dealt 
with by well-qualified chemists, physicists and 
engineers on payment of fees. This laboratory 
would be served by smaller laboratories in impor- 
tant places, of which the scope will be limited.... 
The function of the subsidiary laboratories should 
be confined to general types of analysis to 
relieve the central laboratory from undue pressure 
and guarantee speedy disposal of routine 
samples.” 





ZOOLOGY. 


President: Prof. P. R. Awati, B.A. (Cantab.), 

D.1.C., 1.8.8. 
ProF. P. R. AWATI puts forth a vigorous plea for 
the introduction of biological studies in our 
elementary and secondary schools. He rightly 
deprecates the unimportant position biological 
sciences have been assigned, in spite of their wide- 
spread educational importance. ‘* Food produc- 
tion, cattle breeding, dairy farming, fruit 
cultivation, control of pests damaging our crops 
and prevention of the diseases of our cattle require 
a trained body of experts in the various sub- 
sciences of biology. ”’ 

The application of biological knowledge to the 
needs of every-day life would be far more insistent 
than that of physical sciences but the attention 
given to biology is quite incompatible with the 
service that this science has rendered to mankind. 
The cytologist, the entomologist, the biochemist, 
the mycologist, the bacteriologist and the eugenist 
all meet on the common ground of biology and 
the contributions of every one of these have done 
much to lighten the burdens of life. 

The amount of ignorance therefore that pervades 
the average mind on _ biological problems is 
immense, Some of our greatest statesmen would 
probably pause before they answered where their 
hearts lie in their body and this is mostly due to 
the apathy on the part of the educational author- 
ities,—especially in India,—towards _ biological 
teaching. And again, itis in this country, more 
than any other, that a strict censorship, based on 
a certain unreasonable attitude of mind, is 
exercised over sex education, which, doubtless, 
should form an essential part of the educational 
equipment of every future citizen. The impartial 
examination of issues like marriage, inbreeding 
and outbreeding, the caste system and indeed of 
our theological concepts themselves would yield 
results extremely useful in unravelling many 
complicated tangles of our social systems. 

Prof. Awati is of opinion that the future of 
India will largely depend on a consideration of 
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many of her problems from a sound biological 
point of view. But the truth must not be hid 
that public opinion and public co-operation are 
both necessary for any successful termination of 
such a venture. For this purpose, wide-spread 
and popular propaganda and the commemoration 
of great biologists that lived and did meritorious 
service to mankind are necessary. In_ the 
popular mind there still exists the belief that 
biology merely consists in the repetition of long- 
winded names and the dissection of numerous 
dead bodies. Measures must be taken to dis- 
abuse the popular mind of this mistaken notion. 
Prof. Awati concludes his inspiring address with 
an appeal for the introduction of biological 
education in every grade of teaching. 
B. R.S. 


Botany. 
President: Prof. R. H. Dastur, m.sc. 
Pror. R. H. DAstuR departs from the traditional 
practice and speaks on the mighty but enticing 
theme of the nature of living matter. 

The subject has attracted the attention of 
thoughtful men from the earliest times and, 
although no substantial progress has been made, 
it has vet led to more divergent views than any 
other theme reccrded in human history. The 
philosophers of the pre-evolution days devoted 
considerable amount of abstract thinking to the 
subject, and arrived at diverse metaphysical 
concepts which, though highly fascinating, have 
yet failed to explain the concrete character of the 
world of reality. The scientists of the later times 
have sought to explain the evolution of living 
organisms as being governed by the universal law 
of redistribution of matter and energy, but they 
also differ fundamentally in their views regarding 
the nature of life. As the result of the above, we 
now have diverse schools of thought the guiding 
principles of which may be designated (1) Vitalism, 
(2) Mechanism, and (3) Holism. 

The vitalists argue that living bodies exhibit (1) 
a spiritual and a mental character which cannot 
be explained in terms of matter and energy, and 
(2) the capacity of producing antigens for the 
reproduction and differentiation of tissues and for 
the unceasing transformation of energy, a pheno- 
menon which is opposed to the second law of 
thermodynamics. The mechanists, on the other 
hand, point out that various phenomena which 
were once regarded as being vital have since been 
explained in terms of physics and chemistry. 
Although certain aspects of life may still be inex- 
plicable, the living cell does, as a whole, obey the 
more important physical and chemical laws. With 
further enquiry, all the phenomena associated 
with life should be explicable in terms of matter 
and energy. A compromise between the two 
extreme views is provided by holism which 
enunciates that matter and life are not distinct 
entities, but that they overflow into one another 
to form the progressive series of the great’ process 
of whole-making. This theory has found some 
acceptance in recent years, but it is rather diffi- 
cult to see how it differs from vitalism. ‘‘Toa 
man of science it carries no conviction: to an 
enquiring mind it brings no relief.” 

Our knowledge of the physics and the chemistry 
of protoplasm has lately increased considerably 
and while, on the one hand, we find that the 





ordinary physical laws cannot be applied to it, 
there are-yet several phenomena of life which can 
be readily explained in terms of modern colloid 
chemistry. Furthermore, we have succeeded in 
not only isolating but also establishing the chemi- 
cal nature of many of the delicate agents—the 
enzymes, the harmones and the vitamins— 
employed in the laboratory of the living organism. 
Recent developments in the technique of tissue 
culture have also enabled us to grow and to study 
changes in portions of the living body as distinct 
from the organism as a whole. 

Our concept of the unit of life has lately under- 
gone considerable change. The nucleus which 
controls the reactions in the cytoplasm is itself 
made up of the chromosomes which, in turn, are 
composed of the genes. The invisible protogene 
is thus the first manifestation of life on this earth 
and the most pressing problem of the day is to 
determine the precise nature and the manner of 
functioning of the gene. 

Recently, evidence has been obtained to show 
that living cells give off characteristic radiations 
which induce division in other cells. The genes 
themselves can be induced to undergo mutation by 
treatment with X-radiations. In the light of these 
and the fact that, by the complex working of their 
energy, the genes can transform inorganic matter 
into their own substance. the phenomenon of life 
would appear to be one of rhythmic interplay of 
the energy of these radiations with its environ- 
ment, 

The knowledge of life must help the causes of 
human betterment and progress. It has got an 
ethical value and will raise mankind towards the 
highest level of perfection. It can be obtained 
only as the result of constant endeavour and 
steady endeavour on the part of those engaged on 
the enquiry. To this end, the science of the 
future shal] be directed and it may even be that 
the science of life will give new life to all the 
sciences, 





GEOLOGY. 

President: Prof. K, K. Mathur, B.sc. (Hons.), 
A.R.S.M. 
In his presidential address to the Geology Section 
of the Indian Science Congress, Prof. Mathur 
deals with some ** Problems of Petrogenesis in the 
Deccan Trap”, with special reference to the rocks 
intrusive into the Deccan Trap proper. These he 
classifies into three groups: (a) the ‘ trachytic’ 
or acid type consisting of granophyric trachyte, 
rhyolite, felsite, microgranite and granophyre ; (b) 
syenite, diorite,: nepheline-syenite, monchiquite, 
and other lamprophyres which constitute the 
central mass of Mount Girnar; and (c) olivine 
bearing rocks consisting of olivine-gabbro, olivine 

dolerite, oceanite, peridotite, limburgite, etc. 
The rocks of the first group occur as large and 
small dykes, lava flows, and laccoliths intrusive 
into the Deccan ‘Crap. The peripheral hills of 
Girnar provide a beautiful example of a ring dyke 
of granophyre intrusive into the basaltic flows. 
In the hills of Utan and Dongri in the western 
part of Salsette, we have a large intrusive mass 
of micro-granite, felsite and granophyre. A 
laccolitic mass is illustrated by the Barda hills of 
Porbunder State. Among extrusive rocks may be 
mentioned the rhyolite flows of Pavagad hill and 
the two horizontal flows of acid lava beautifully 
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exposed in the quarries of Kharodivadi. A large 
number of chemical analyses of rocks of this group 
are now available and they show that they are 
invariably supersaturated with silica, and gener- 
ally show the presence of primary quartz. The 
genesis of these rocks cannot be wholly explained 
on Bowen’s hypothesis of crystallisation-differen- 
tiation, and it seems necessary to consider other 
alternative hypotheses such as the pure melting of 
sial ‘palingenesis’ and magmatic assimilation, 
i.e., the solution of sediments by the magma. 

A series of olivine-bearing rocks is developed in 
connection with the basalts and intruding into 
them; and these appear to occupy a place com- 
plementary to that of the acid series described 
nbove. It appears that these olivine-bearing 
associates of the Deccan Trap may have two types 
of origin, depending on whether they crystallised 
from the normal] basalt or from an ultra-basic 
melt. A full discussion of this problem involves 
a consideration of the physical conditions at some 
depth in the interior of the earth. 

Then coming to the interesting rock types com- 
posing the igneous complex of Mount Girnar, we 
have mainly to deal with the rocks of the central 
mountain which are of an intermediate character 
—syenites, diorites, nepheline-syenites, and mon- 
chiquites. Of these the nepheline-syenites are by 
far the most interesting. The origin of these 
nepheline-syenites is intimately connected with 
the syenite and diorite of this hill by the presence 
of a common mineral which has been distin- 
guished under the sub-snecies ‘Girnarite’. It is 
also intimately associated with the masses of 
lamprophyre in a manner which suggests great 
fluidity of the felspathoidal magma at the time of 
its consolidation. There is very little doubt that 
the dark masses of lamprophyre are largely com- 
posed of small crystals of the ferro-magnesian 
minerals which occur in the associated diorite 
and syenite, and represent segregations from these 
magmas. A detailed microscopic study of these 
rock specimens has furnished evidence in favour 
of assuming a discontinuous reaction relationship 
among the ferro-magnesian minerals of the type 
— Biotite 
— Girnarite. 
Much field and laboratory work is needed before 
we can arrive at a true solution of the origin of 
these rocks. With the diversity of types which 
occur in it, a study of their origin would cover the 
vast region of igneous petrology with all the 
intricacies of petrogenesis which await solution. 

There is a famous saying ‘‘ He knows not 
England, who only England knows.” This may 
truly be said of the Deccan Trap. 


Olivine—> Brown augite—> Green augite { 


MEDICAL AND VETERINARY RESEARCH. 

President: Lt.-Col. S. S. Sokhey, M.A., D.sc., 
M.D., D.T.M. & H., 1.M.S. 

In the course of his address on the relation of 
research to training in medical schools, Col. S. S. 
Sokhey deplores the lack of scientific outlook in 
both the teachers of medicine and the medical 
practitioners in the country. With the exception 


of the great work of the Indian Research Fund 
Association, medicine in India is not productive 
in the sense that other sciences are. This is largely 
due to the fact that medical schools are not turn- 
ing out men with the desired scientific outlook and 





habits of serious application associated with trained 


investigators. Some teachers argue that the chicf 
concern of medical schools is to turn out practition- 
ers of medicine and thatmedical research as well as 
the training of research workers should be carried 
out in separate institutions which will be specially 
devoted to that work. Such an assertion only 
betrays the want of understanding of the scientific 
spirit of medicine and a tendency to treat the 
subject as an empiricism. The present state 
of affairs is highly undesirable and in view of the 
prospects of increased responsibility for medical 
education in the country, it is desirable that we 
should now make a critical examination of the 
position and model our system of training along 
the lines pursued in Europe and America. 

Medicine has now attained the status of a science, 
so it would be faulty to speak of ‘systems’ of 
medicine. Pre-scientific systems are based on 
false doctrines, so the only valuable things 
that remain of them are a number of drugs 
which are now being investigated by scientific 
men. On the other hand, it is futile to waste 
money on Unani and Ayurvedic medical schools 
and hospitals which are being conducted by men 
who have neither scientific outlook nor scientific 
training. It is true that there is shortage of 
medical men in the country, but the best way to 
meet the situation is to organise mobile dispen- 
saries and large bodies of health visitors. 

The medical schools in India are still of the 
‘clinical’ type and aim at only producing ‘ practi- 
cal doctors ’—men and women who can be trusted 
to recognise, by rough and ready means, the 
disease symptoms and carry out treatments by 
standard methods that they have been taught. 
The training given in such institutions is faulty 
because the students lose their critical faculty and 
become prey to dogmatism. This is chiefly due to 
the unsatisfactory system of clinical study which 
reduces diagnosis to the level of empiricism. The 
right type of training would be possible only if 
the students are taught to associate their clinical 
observations with known physiological, patholo- 
gical and biochemical phenomena so that they 
would have a real insight into the nature of the 
condition that they are treating. The organiza- 
tion of teaching should also be improved by 
appointing whole-time professors who will be 
actively engaged in research. 

The pre-clinical sciences, anatomy, physiology 
and pathology are now being taught by whole- 
time professors, but the latter receive practically 
no assistance in their work: nor do they have 
proper facilities for research, These defects should 
be soon attended to and the professors given the 
requisite technical assistance and material facili- 
ties for their researches. 

The importance of post-graduate training in 
different branches of medicine cannot be over- 
emphasised. The right type of students should be 
selected and encouraged to conduct original work 
either by themselves or in association with the 
professors. The most promising among them 
should also be assisted with Fellowships to proceed 
abroad and work in the laboratories and clinics of 
distinguished men. 

Col. Sokhey’s address contains a few home- 
truths which none will deny. His condemnation 
of the Ayurvedic and Unani systems is, however, a 
little too severe. Even empirical systems which 
have proved consistently successful must have a 
scientific back-ground which the practitioners of 
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those systems may not be in a position to appre- 
ciate. It remains therefore for the trained scien- 
tist to approach those subjects with some spirit of 
modesty and endeavour to explainthe treatments 
and related clinical observations in terms of 
modern medicine. 





ANTHROPOLOGY. 


President: Nai Bahadur Ramaprasad Chanda, 

B.A., F.A.S.B. 
IN the Anthropology section Rai Bahadur Rama- 
prasad Chanda has dwelt in his presidential 
address on the origin and history of the spirit of 
renunciation and self-sacrifice, Sramanism, in the 
Hindu religion. From the writings of Megasthe- 
nes and other Greek travellers it is seen that the 
Buddhist sramanists were of two kinds, the 
Hylobii (vanaprasthas) and the Bikshus, Yatis, 
and Sanydsis, who practised self-mortification 
and meditation. Suicide, as the final act of 
asceticism, which was in vogue at the time, had 
not the support of early Buddhist and Brahmanic 
records, though some others such as Nirqranthas 
and Jain gramanas had glorified it. In more 
remote days, i.e., in the days of Apastamba, 
gramanas were not regarded as superior to gri- 
hasthas. The extracts from the earliest Dharma- 
sutras show that one could attain méksha by 
performing the pious deeds of a householder, and 
the gramanas were not sanctioned by the Vedas. 
Sramanism could not have been an offshoot of a 
Vedic Aryan institution, but must have had its 
origin outside the pale of Vedic Aryanism. 
Among the Vedantists._the school of Badarayana 
was opposed to a non-Aryan origin of gramanism. 
According to the Vedanta-sitra médksha can be 
attained only by the knowledge of Brahman- 
Atman and one need not perform the Vedic rites 
of a householder but may renounce karma and 
pursue the knowledge of Brahman as a gramana. 
Jaimini on the contrary contends that the rites of 
a householder such as agnihétra must not be given 
up in the face of the direct opposition of the Vedas. 
The President traces the origin of gramanism to 
the yatis of the pre-Vedic age. That they had 
been prominent in the days of the Indus 
civilisation is seen from the various postures of 
the figures discovered at Mohenjo-Daro. They 
were sorcerers and medicine men and later adopted 
the practice of renunciation and solf-mortification 
as an effective means of acquiring supernatural 
powers. This quiet non-Aryan institution gra- 
dually overcame the old Brahmanism and became 
modified byit. The later smrithis and puranas 
and Manu advocated it. The rise of Sankara in 
eighth century A.D. gavea fillip to gramanism. 
Sankara organised the Brahminic order of Danda- 
sanyasis which still survives. Since his days the 
Vedanta-sitra of PBdadardyana has become the 
basis of almost all the Brahman _ reformers, 
whether Vaisnava or Saiva. To-day éramanism 
or the renunciation of the worldly pleasures is 
held in highest veneration by the Hindus, and it 
is now believed that siddhi or médksha is possible 
only for a sanyasi. In Bengal the modern 
Vaisnavas, i.e., the followers of Caitanya, and the 
Saktas give preference to bhakti as a means to 
attain méksha. This peculiarity of Bengali psycho- 
logy is attributed to a physical trait, brachycephaly. 
The change that must have happened among the 





Vedic Aryans in the remote past was perhaps 


similar to the quite recent tendency among 
educated Bengalis to seek initiation from saédhus. 
While gramanism has made great contributions 
to Indian culture and philosophy, it has liberated 
toxins in the social organism which have under- 
mined its health. By dying without issue for 
hundreds of generations some of the best elements 
of the population have been eliminated, leading to 
the deciine of the Hindus. 





PSYCHOLOGY. 
President: Manmatha Nath Banerji, M.sc., B.L. 


THE address commences with a reference to the 
organisation and work of the Indian Psychoana- 
lytical Society and the Indian Psychological 
Association which were inaugurated in 1922 and 
1926 respectively. The former is affiliated to the 
International Psychoanalytical Association whose 
ostensible object is to popularise the basic 
principle of the unconscious life of the human 
mind and the technique of psychoanalysis as a 
curative agent of mental obsessions. The address 
proceeds to point out that ancient religious 
philosophies of India and her social and cultural 
structure were based on psychological] foundations. 
It is maintained on the authority of ancient 
scriptures, that the purification of mind is the 
source of happiness, spiritual and secular and for 
the eradication of all antisocial tendencies. Then 
a plea is entered for the revival of the study of 
applied psychology for ‘** the salvation of so vast a 
country as India, a hundred times more extensive 
work on psychology is necessary than is being 
done now. In India there is enough scope for 
hundreds of Laboratories and Institutes, not 
necessarily in the Universities and Colleges, but 
managed by outside agencies as well.’’ The 
practical applications of psychological researches 
in the practice of medicine. in the education of 
the normal and abnormal child, in the selection of 
vocations, in the control and management of the 
criminal, in the ordered progress of industries and 
in the stability of society, must make the study 
superlatively important. The power to utilise the 
results of psychological studies for vocational 
guidance and selection is perhaps an important 
one and it may even be said to be an indispensable 
equipment of the teacher and not one ina hun- 
dred has the correct appreciation of this branch of 
knowledge of the child mind for a proper evaluation 
of its normal working, its potentialities and its 
inherited predispositions which have to be cares 
fully watched, controlled and developed. For lack 
of adequate scientific training of the teacher, 
there is a great waste of precious human material 
which, if wisely handled, ought to contribute to the 
prosperity of the state. A medical examination of 
the school children is no doubt desirable, but still 
more important is a * thorough mental survey of 
the youth of the country ”. ‘It is necessary 
that every scholar should be given mental and 
scholastic tests at least twice during his career 
and his personality tested to detect if anything 
went wrong, by one thoroughly trained in experi- 
mental psychology and psychoanalysis.’’ In 
America and Europe intensive efforts are made to 
provide vocational guidance to schvol children and 
to recruits to the army and air service in regard to 
their suitability for the kinds of service in these 
departments. Incidentally such experiments 
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throw side lights on the mental capabilities and 
physical fitness of the youth for services not 
contemplated by them and the record compiled | 
by the American psychologists after examining 

1-75 million young men, must be an excellent 

body of reference for similar work in India. | 
Jonsidering the heterogeneous admixture of pupils 

in the class rooms, drawn from all the strata of 

society. whose body and mind are a perfect 

enigma, a state of emergency has arisen which | 
* requires that every University and school agency | 
should frame regulations for appointing for every 

school and college one medical man and a 

psychologist trained in experimental psychology | 
and psychoanalysts to conduct periodical exami- 

nation of the physical and mental health of every | 
boy and girl” with a view to suggest remedies for | 
the deficients, to segregate the abnormal, to | 
reform the criminal and to elevate the desirable. 

In the course of such examinations, the pyscho- | 
logist should keep an eye on the vocational | 
aptitudes of the scholars and after repeated tests. 
should be able to prescribe for the scholars 
the careers for which they have a _ natural 
bias. Such tests must be exfended to the 
factories and mills where a large number of people 
of allages and both sexes are employed and the 
results of experimental studies must yield valuable 
information in regard to the pre-disposing causes 
of fatigue, their removal, the introduction of others 
which make for increasing output and eliminating 
premature wear and tear of the human body and 
mind. The administrative authorities of large 





concerns and departments, including Govern- 
ments, realise theoretically that a contented 
workman will put forth more than double the 
quantity of energy that a discontented worker will, 
but few will take the trouble to find out the causes 
which make so much difference between content- 
ment and dissatisfaction. They are not entirely 
due to wages. More often than not they arise 
from maladjustment of the genius of the workman 
and the nature of the work in which he is employed 
and frequently by a slight alteration in the posi- 
tion the workman is capable of putting forth his 
maximum talents. The knowledge of adult and 
juvenile psychology and a disposition to create 
comforts by granting adequate wages would earn 
for the management infinitely more profit than 
ignorance, want of courage and niggardly policy. 
It may be recollected that a division of applied 
psychology was added to the Carnegie Institute of 
Technology in 1915, known as Division of Co- 
operative Research which conducts surveys for 


| individual firms. In every enlightened country 


there are Psychological Corporation, the Personnel 
Research Federation and the National Research 
Council engaged in the investigation of industrial 
psychological problems and in India, except. the 
psychological laboratories attached to the Univer- 
sities, there is hardly an institute comparable with 
what other progressive countries possess. Each 
province must organise its industrial psychological 
station, vocational guidance institute, experi- 
mental psychological laboratories, and mental 
surveys of school children. 


Asiatic Society of Bengal. 


HE 150th Anniversary of the Foundation of the | 


Asiatic Society of Bengal—tIndia’s Oldest 
Society—was celebrated onthe 15th of January. A 
banquet was arranged on the occasion for a distin- 
guished company. Dr. L. L. Fermor, the President, 
in his speech, outlined the history of the Society 
founded by Sir William Jones for inquiring into 
the history, civil and natural, the antiquities, 
laws, arts and sciences and literature of Asia. The 
Governor of Bengal paid a glowing tribute to the 
Society for its splendid record of work. ‘ Giants 
have heen associated with the activities of the 
Society from the beginning and more than a score 
of men had won for themselves a place in the 
world’s encylopedia of scholarship. ’’ 

The Bombay Society and the Ceylon Society 
founded in 1827 and 1845, respectively, were both 
inspired by the successful preliminary work of the 
Asiatic Society of Pengal. The administration and 
the publication work of the Indian Science Con- 
gress, founded in 1914, is looked after by the Asiatic 
Society when the Congress is not in session. 





The following honorary anniversary members 
were elected on the occasion : His Royal High- 
ness the Prince Damrong, Rajanubhab of Siam, 
Buddhist Scholar and President, National Library, 
Bangkok; Professor Arthur Christenson of 
Norway; Professor Taha Hussain; Sir John 
Marshall, late Director-General of Archeology ; 
Dr. Rabindranath Tagore ; Dr. Oan Kan, Presi- 
dent, Batavia Society of Arts and Sciences, Java ; 
Sir Sidney Burrard, late Surveyor-General of 
India; Professor Albert, Einstein, Member of the 
Royal Prussian Academy of Science; Professor 
Hedin, Geographer, Sweden; Professor Lacroix, 
Secretary, Academy of Sciences, Paris; Dr. Henry 
Fairfield Osborne, President, American Museum 
of Natural History, New York: and Lord Ruther- 
ford, ex-President, Royal Society of England. 

Messages of congratulation have been received 
from the Viceroy, the Royal Society, the British 
Museum, and several institutions in America and 
Australia. 
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Shellac in the Moulding Industry. 
By N. Narasimha Murthy, M.8c., A.1.1.8e. 


HELLAC was used in India as the plastic 
material in the manufacture of bangles and 
sealing-wax. The moulding powders made with 
shellac are similar to sealing-wax in composition 
but contain a greater percentage of fillers. These 
moulding powders in admixture with various 
natural resins such as copal, dammar and bitumen, 
were extensively used in foreign countries for 
making door knobs, bottle stoppers, push buttons, 
terminal heads, radio-dials, etc. With the advent 
of gramophone industry and the increasing use of 
shellac in the electrical industries the price of 
shellac went up and cheaper synthetic substitutes 
came into use. 

The synthetic substitutes used for making 
gramophone records are celluloid, cellulose acetate, 
cellulose xanthate and _ resorcinol-formaldehyde 
resin. The records made from these resius in 
contrast to the shellac solid stock records have 
the advantages of light weight and non-fragility. 
But the use of the trailing needle to overcome 
needle-drag, and the resiliency of the sides contri- 
bute towards distortion of sound especially at high 
frequencies. The impressions are not even, and 
in some cases they are only sub-permanent. 
Besides, they wear out the stampers during manu- 
facture. Hence the substitutes have not made 
much headway into the field of gramophone 
industry; and still, nearly 50 per cent. of the 
output of shellac is consumed in this industry. 

In the electrical industry shellac is chiefly used 
for bonding mica, and for making laminated tubes 
and boards. The synthetic substitutes used for 
mica is the glyptal resin, the phenol formaldehyde 
resin being unsuitable as it does not wet mica. 
Glyptal, however, is very costly when compared 





especially with the present price of shellac and is 
said to deteriorate on ageing. 

The phenol-formaldebyde resin has replaced 
shellac to a large extent in the laminated boards 
and tubes industry. chiefly on account of its 
resistance to heat. It suffers, however, from the 
defect known as tracking and is not well suited 
for high voltage insulation for which shellac is 
preferred. 

The phenol-formzldehyde resin is chiefly used 
for composite moulding of electrical objects like 
switch covers, bases, socket plugs, and for objects 
of general utility such as umbrella handles, brush 
backs, etc. Shellac can be used in place of bakelite 
for most of those objects where resistance to heat 
above 80°C. is not essential. The necessary 
mechanical strength can be imparted by using 
fibrous fillers such as fabric, weod flour, asbestos, 
etc. The heat stability can be improved by 
curing under high heat and pressure in the presence 
of accelerators just as in the case of bakelite., 
Improvement in the resistance to water can be 
brought about if sheliac modified by chemical 
treatment is employed. 

The present low price of shellac and diminished 
exports is a suitable opportunity for starting 
moulding industries in India using shellac. 
Research work should therefore be undertaken in 
collaboration with well-equipped electrical labo- 
ratories in India wherein the _ shellac com- 
position could be moulded to the required shape 
and then subjected to tests. No foreign country 
can be depended upon for the _ continued 
consumption of our raw products, and only in 
finding a market in our own country, can a future 
for shellac be ensured. 


Science News. 


The Malpaharias and the Census of 1981.—Mr. 
Sasanka Sarkar, Anthropological Laboratory, 
Indian Museum, Calcutta, writes :—In the Census 
Report of Behar and Orissa for 1931 (p. 233), it is 
stated that the “ Malpaharias speak a language 
which has been classified as a form of the western 
dialect of Bengali.’”’ It is true that some Malpa- 
harias have adopted a corrupt form of Bengali as 
their language but in the course of my investiga- 
tions among them in 1929, I found that the villages 
under Bugalows, Litipara and Kunjbona still 
retain Malto as their mother tongue. The excess 
of 7,560 individuals mentioned in page 245 of the 
same Report over the total population is without 
doubt due to the Malpaharias who have not given 
up Malto as their mother tongue. The above 
contention is also borne out by the statements of 
Mr. Tallents, who wrote the Census Report for 
Behar and Orissa in 1921. He wrote: ‘** On the 
border country of Bugalows, Litipara and Kunj- 
bona in Pakur there are people who call them- 
selves Malpaharias but speak Malto and inter- 
marry with Saurias.”’ 

* * - 

India in 1931-32.—This annual publication 

which is familiar to most of our readers includes 





reports of the progress achieved during the year 
in the field of Agriculture and Industry, Health 
and Education, and the various scientific surveys 
under the control of the Imperial Government. 
Thanks to the Imperial Council of Agricultural 
Research, a scheme of provincial research on Rice 
was instituted under which “ all species isolated 
will be fully described, maintained and made 
available to all parts of India and Burma, selected 
types will be interchanged and a botanical and 
agricultural survey made of local rices in each 
province, The scheme provides for a chain of 
research stations with suitable sub-stations for 
special tracts.’’ The Imperial Council of Agricul- 
tural Research continued to foster agricultural 
and veterinary research as an all-India body 
and subsidised research in five Universities and 
assisted schemes of research connected with the 
Sugar Industry and the locust problems besides 
several other schemes bearing on agriculture and 
live-stock. With regard to cotton the most 
important development of recent years was the 
success obtained by a type of cotton known as 
Verum 262 which has been found to be wilt- 
resistant and far superior in staple to existing 
types. The record of work on tobacco too, is 
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noteworthy and the fact that India occupies a 
pre-eminent position in the tobacco growing 
countries of the world, and accounts for 90 per 
cent. of the total quantity grown in the British 
Empire, will serve to show the great need for 
intensive research in order to produce quality 
tobacco suitable for international markets. 
Encouraging results have been obtained from 
experiments directed towards the introduction of 
exotic varieties and improving piant and methods 
of curing. Inthe field of Medical Research, the 
Indian Research Fund Association financed 57 
enyuiries connected with problems of malaria, 
kala-azar, leprosy, helminthologica! and nutri- 
tional diseases, the use of bacterio-phages in 
dysentery and cholera, maternal mortality, morbi- 
dity in child birth, sprue and the anzemias of 
pregnancy. 

Although the activities of the five surveys of 
India—archxological, topographical, geological, 
botanical and zoological—were considerably 
restricted due to retrenchment of both funds and 
personnel, yet several outstanding results have 
emerged during the year. The final publication 
of the three-volume monograph ‘ Mohenjodaro 
and the Indus Civilization” edited by Sir John 
Marshall and published by Messrs. Probsthain & 
Co., in a most attractive form is one of the note- 
worthy achievements of the year. The topo- 
graphical survey extended its work of surveying 
high mountain regions of Nanga Parbat and 
Haramush. The total area surveyed during the 
year was approximately 59,090 sq. miles. An 
improved form of * Macleod Bar’’ was made in 
the workshop at Dehra Dun and has been in 
constant use with the duplication of presses in 
the photo Zinco office at Dehra Dun. The geologi- 
cal survey issued a highly useful geological map of 
India on a scale of 32 miles to the inch, and 
published several important memoirs bearing on 
the coal resources of India. The Botanical and 
Zoological surveys maintained their usual high 
standard of activities. The valuable collection of 
butterflies in the Indian Museum was rearranged 
and due to the co-ordinated efforts of the anthro- 
pological and archeological sections the identifi- 
cations of human and animal remains were carried 
out for the Bombay Natural History Society, the 
Harcourt Butler Institute of Public Health, 
Burma, the Calcutta School of Tropical Medicine 
and other institutions, 

* 

Pasteur Institute of S. India.—The annual report 
of the Director of the Institute for 1933, which 
was presented before the annual general meeting 
held at Madras on the 19th December points out 
that during the year the mortality from rabies was 
the lowest rate on record being only 0.38 per cent. 
and this is probably traceable to the introduction 
of Paris Fixed Virus, and higher dosages for the 
treatment, The report, however, says that it is 
too early to draw conclusions regarding the efficacy 
of these innovations, and the experiments have to 
be continued. The Institute at Coonoor prepares 
vaccines for the treatment of rabies and during 
the year made it available in 107 centres distribut- 
ed throughout the Madras Presidency, the Mysore, 
Travancore, Cochin and Pudukotah States, and in 
the Nizam’s Dominions. The collection and tabu- 
lation of case cards and preparation of statistical 


records are being continued. 
* * * 





Lae Research in India.—In his annual report for 
the financial year 1932-33, the Special Inquiry 
Officer, Lac Cess Committee, draws attention to a 
few important achievements in Lac Research dur- 
ing the year, such for instance, as the indexing of 
technical literature bearing on lac and allied 
subjects, carrying out exhaustive verification trials 
of the tentative American Bleaching Test which 
has been claimed to be a means of standardis- 
ing seedlac and gives an indication of its age and 
dewaxing of lacs by various solvent processes. The 
outstanding feature of the year was the sanctioning 
by the Indian Lae Cess Committee and the Gov- 
ernment of India, of a scheme of applied research 
in the United Kingdom into shellac and lac 
products in relation to modern consuming indus- 
tries. The price of shellac was remarkably low 
during the year and although this has helped the 
retention of its use in the manufacture of high 
class gramophone records, the future does not 
appear to be cheerful as the gramophone industry 
is a Juxury trade and is liable to suffer severely due 
to economic depression. 

ad . * 


A Note onjog and haze at Poona during the cold 
season.—_By Dr. L. A. Ramdas and Mr. S. 
Atmanathan.—The note summarises the results of 
a study of fog or haze which occurs almost daily 
over Poona during the cold season. The variation 
of intensity and thickness of the phenomenon has 
been studied both visually and photographically 
from the 120-feet tower of the Meteorological 
Office. The vertical distribution of temperature 
in the first 120 feet above ground during fog or 
haze based on observations taken with an Assmann 
Psychrometer is also discussed. The note con- 
cludes with a brief description of the effects of 
local winds on the distribution of haze. 

* * * 

On the nature of the frequency distribution of 
precipitation in India during the monsoon months, 
June to Sepiember.—By D. Sankaranarayanan.— 
In this note rainfall of 68 representative Indian 
stations situated in the field of the monsoon 
current is analysed with a view to test the nature 
of the frequency distribution during the monsoon 
months, June to September. 4/6, and B. according 
to the Pearsonian notation, are obtained for these 
stations and the variations in their magnitudes 
traced. The departures of these constants from 0 
and 3 are tested for their significance. The paper 
concludes with the remark that the departures are 
not sufficiently high to lead to the assumption of 
a non-normal distribution over the greater part 
of the plains of India. 

* * * 

Himalayan Expedition Club.—With a view to 
carry out the exploration work of the hitherto 
unknown parts of the Himalayas, and encourage 
sportsmanlike spirit among Indians, and to pro- 
duce bold adventurous and intrepid young men 
for erial, marine and climbing explorations, Mr. 
G. D. Joshi has organised a Club called the 
* Indian Himalayan Exploration Club”. The 
Club contemplates carrying out of geographical, 
zovlogical, botanical, geological and other scienti- 
fic research in the unexplored tracts. The Club 
will arrange to send annual expeditions to Hima- 
layas; in the Summer of 1934 an expedition to 
Kailash is contemplated. Membership is open to 
all interested persons above the age of 18 years. 
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A strong Committee of distinguished people re- 
presenting different professions, has been formed. 
* * oe 


Common Indian Trees and how to know them.— 
An important publication from the Forest 
Research Institute, Dehra Dun, prepared by R. N. 
Parker, 1.F.s., and illustrated by Ganga Singh, 
dealing with forty common trees most conspicuous 
in the plains of India excluding the moist parts 
of Assam and Bengal and a tract about 100 miles 
wide along the Sea Coast. The book which is 
amply illustrated has been prepared to meet the 
demand for a simple book on the common trees 
and not intended for botanists. The more com- 
mon botanical ternis, which will be found essen- 
tial to follow the descriptions in the text, are 
explained in the introduction and with the help 
of the explanations and the illustrations, the lay- 
man not initiated into the phraseology of the 
botanist will be able to follow the text. The 
descriptions, uses, propagation and habitat of 
each tree are given and the book will be found to 
be very useful as a simple introduction to one 
important branch of nature study. 

* * 


Problem of Industrial Chemistry.—-Under the 
auspices of the Pachiayappa’s College Science 
Association, Dr. B. B. Dey delivered a lecture on 
the ‘‘ Problem of Industrial Chemistry in India”’ 
on the 13th December. In the course of his 
lecture Dr. Dey said that although the main 
industry of a country is Agriculture, yet several 
other requirements of man are supplied through 
other industries. Large quantities of sulphuric 
acid are used in these industries, and India 
imports more than 20,000 tons annually for 
her requirements. The lecturer then described 
the difficulties that industries had to contend 
against in India, such for instance, as the high 
railway freights, Tariff protection and transport 
facilities. The problem of Alkali manufacture 
deserves consideration and where fuel is scarce it 
should be possible to utilise electrical energy. 
Moneyed classes in India have to be awakened 
and by thus obtaining the necessary capital, 
chemical industries could be improved. India 
had plenty of raw materials and could harness 
labour. If properly utilised, there is a good future 
for industries in the country. 

+ * 


Imperial Institute of Veterinary Research, Muk- 
tesar.—The annual report of the Institute for the 
year ending 31st March has recently been publish- 
ed. The report shows that research was organised 
under three sections: Pathology, Serology and 
Protozoology. In the Serology Section Mr. 
Haddow devoted the major portion of his time to 
the work on Rinderpesi. Satisfactory results 
have been obtained with experiments on the 
immunisation of calves with goat virus, and by 
virtue of its being cheap and easy to apply, this 
method will be the method of choice in those 
places where the animals can be treated at the 
optimum age. The question of concentration and 
fractionation of anti-rinderpest serum was inten- 
sively studied during the year, and it is hoped 
that in the near future it would be possible to 
improve a low potency serum to such an extent 
that discarding will be avoided, and to raise the 
potency of a normal serum to that which is 





required for the immunisation of very susceptible 
animals or as a curative agent, In the Section of 


Pathology, Capt. Datta made an intensive study 
of a peculiar form of a liver cirrhosis and the well- 
known disease as Bursati both of which are met 
with in horses. In the Section of Protozoology, 
Mr. S. K. Sen made a definite advance in the 
subject of Theileria infection in cattle. It seems 
probable that the parasite responsible for the 
acute cases of T'heileriasis is a species which has 
not been recorded in this country. Experimental 
treatment of this parasite has not so far been 
successful. 

Twenty-two papers were published by members 
of the staff during the year, 
* * oa 

Report of the Travancore Education Reforms 
Commitiee.—We have received a copy of this 
interesting document which we hope to be able to 
review at an early date. The recommendations 
made for the reform of State Education appear to 
us sufficiently important to deserve longer and 
carefully considered notice. 

* 


* * 


Indian Economic Conference.—Prof, C. D. 
Thompson’s address delivered at the Economic 
Conference which met at Chidambaram in the 
beginning of this month will be read with wide 
interest and we are not quite sure if all his theories 
and views on the ratio-exchange, currency and 
production and utility will be accepted without 
demur. Our chief interest in the address is the 
reference to the exact sciences. While making out 
a case for the position of economics among the 
sisterhood of exact sciences like Astronomy and 
Physics, the Professor is reported to have stated 
that ‘‘ man can only wait for astronomical changes 
and measure them so carefully that he is able to 
foretell many future changes,” and that “if you 
ask the most learned Physicist to foretell where a 
newspaper dropped from a window will fall, he 
can do little better than a man who knows nothing 
of Physics.” ‘ The Zcologist would be astonished 
if he were asked to prophesy the number of books 
on economics which would be eaten by white-ants 
next year.’’ Questions put in this form will puzzle 
not only the scientists but the prophets of the Old 
Testament as well. The business of the Astronomer 
is not to wait for the appearance of changes or 
phenomena in the sky and the motions of the 
Heavenly bodies, but by means of mathematical 
calculations anticipate them and watch their 
appearance when it occurs. Within certain limits 
the meteorologist, by studying the data, is able to 
forecast the weather conditions. If the physicist 
were given all the data such as the direction and 
velocity of wind blowing at the time of dropping 
the newspaper, the initial push it receives at the 
time of the throw, the weight of the paper and the 
nature of the surrounding objects, he will, with his 
mathematical calculations, be able to state within 
reasonable limits of precision the exact position of 
the landing, provided other forces do not intefere 
during the descent of the paper. Similarly given 
the number of white-ants in a given locality, the 
power of the consumption of each one of them 
during the twenty-four hours and the number of 
leaves in the books on economics, the Zoologist 
may accept the question and provide an answer, 
But the function of science whether exact or 
inexact is not to prophesy, but to investigate the 
truth which is carefully described. The former is 
the province of other departments of learning. 

* * * 
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Reviews. 
REcENT ADVANCES IN Puysics (Non- | Electromagnetic Radiations and on Magnet- 


Atomic). By F. H. Newman, D.Sc., A.R.C.S., 
F.1nst.P. 51 Illustrations. (London, J.& A. 
Churebhill, 1932.) 15s. 

Professor Newman’s book ‘Recent Ad- 
vances in Physics (Non-Atomic)” is a 
companion volume to the two volumes of 
Prof. Castelfranchi’s ‘‘ Recent Advances in 
Atomic Physics’’. The author has dealt 
with the subject under eight heads as fol- 
lows:—The wave-like character of Matter ; 
The general properties of Matter; Acoustics ; 
Low Temperatures ; Electromagnetic Radia- 
tions ; Magnetism ; and Electricity. It is true 
that in such an attempt as this, of dealing 
with recent advances in Physics, in a single 
volume, the choice of the topics is one of 
opinion. However, the author has made a 
truly representative selection of matter. In 
the chapter on Acoustics has been included, 
topics like Sound ranging and Architectural 
Acoustics, important from the viewpoint of 
Engineering. The subject of the propaga- 
tion of Electromagnetic Waves in ionised 
layers of the atmosphere which is being 
investigated by Professor Appleton and his 
co-workers has also been treated. One 
notices the omission of the treatment of the 
newest phases of Physical investigation, viz., 
Nuclear constitution, the Neutron and the 
Positron. Probably the book was in press 


before the announcement of the important 
The Chapters on 


discoveries in these fields. 


ism, deserve special mention for their 
elegant and detailed treatment. <A feature 
of the book in contrast to Professor Castel- 
franchi’s two volumes is that references to 
original papers are given in the foot-notes 
in addition to the bibliography at the end 
of each chapter. This book can be confi- 
dently recommended to Honours and Post- 
graduate students in Universities. 
* * * 

CAUSALITY: A Law of Nature or a Maxim 
of the Naturalist? By L. Silberstein, Ph.p. 
(Maemillan & Co., Ltd., 1933.) Price 4s. 6d. 
net. 

It has been thought by many a physicist 
that Determinism in natural phenomena, 
considered axiomatic in Science, received a 
severe blow in Heisenberg’s famous principle 
of Indeterminacy enunciated in 1927. Ever 
since, there has been a keen contest between 


' the upholders of the traditional view and 


the modern iconoclasts with the result that 
the Law of Causality is considered to require 
a restatement. Prof. Max Planck has ably 
upheld the deterministic view, holding that 


| any indeterminateness in our knowledge is 


| determinate. 


due to our imperfect powers, while to an 
ideal mind every event would be accurately 
He has also stressed the heu- 
ristic nature of the law of causality. The 
book under review is an expanded version 


| of a lecture delivered by Dr. Silberstein in 
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Toronto on this burning question of the day. 
As the sub-title indicates, the author has 
laid particular emphasis on the view that 
the principle of causality is only a heuristic 
maxim and not a law of Nature. He also 
attributes the indeterminacy of phenomena 
such as radioactive disintegration to our 
finite knowledge. Dr. Silberstein has clothed 
his learning in a light garb and uses a 
vivacious style to bring the facts home to 
the layman. The notes at the end are 
interesting, particularly the one containing 
a collection of the views of various authors 
regarding causality. We have noticed a few 
peculiarities of expression and one addition 
to the short list of errata, viz., ‘‘ commera- 
tion’’ for ‘‘commemoration’’ on p. 114, 
line 12. The book, on the whole, represents 
the aspect of the newer development in 
Physics as it appears to one trained in an 
earlier school. Coming as it does from the 
pen of one so well known as Dr. Silberstein, 
it is sure to command a wide circle of 
readers, and we wish it the success it 
deserves. 
ok * * 

A CENTURY OF PROGRESS SERIES: (1) Sparks 
from the Electrode. By C. L. Mantell, pp. 127. 
(2) Time, Space and Atoms. By Richard 
T. Cox, pp. 154. (3) Frontiers of Medicine. 
By Morris Fishbein, pp. 207. (The Williams 
and Wilkins Company, in co-operation with 
‘The Century Progress Exposition,’ 1933.) 

These three wonderful books like the other 
sixteen in ‘‘A Century of Progress Series ”’ 
are written by some of the most well-known 
authors. It may be said that these books 
are a landmark in book production, in as 
much as they aim at the layman under- 
standing high technical matter without 
much difficulty and have achieved a tremen- 
dous success. The style is easy and charm- 
ing. The get-up of the books is extremely 
nice, to say in a word. No student of 
contemporary knowledge can afford to go 
without reading them. 

A Century of Progress—1833-1933—was a 
period of extraordinary human activity, 
and it was but meet that the organisers of 
the ‘‘ Exposition ’’ thought it worth while to 
publish authoritative works on the different 
branches of knowledge, in such a way 
that the lay reader can get a comprehensive 
view of man’s achievements in the different 
branches of learning leading up to the various 
discoveries of moment, in a brief compass. 
It was a period in which there was an extra- 
ordinary advance in man’s knowledge, for 





instance, of metallurgy, electricity and auto- 
mobiles leading up to the construction of 
liners of huge tonnage in the order of tens 
of thousands, drudgings which go down to 
depths of the order of miles together, down 
in the deep seas and aeroplanes and balloons 
rising to unimaginable heights where air is 
rare and life is extinct, only to cite a few 
instances. The wondering reader cannot 
but. more than satisfy his curiosity after 
reading these small books. These books 
which are written in easy and understand- 
able style, may well be placed in the hands 
of all students including High School pupils 
with much profit, as it will unhesitatingly 
go a long way in increasing their general 
knowledge. 


SPARKS FROM THE ELECTRODE. By C. L. 
Mantell. 

This book which is intended to give an 
‘* interesting although cursory understanding 
of the part the electro-chemical industries 
play in the United States’’ in the words of 
the author, more than amply justifies the 
hope. 

The book opens with a chapter on ‘‘ The 
Wealth of Niagara’’ giving an account of 
industrial development with the help of the 
huge waterfalls. Like the development of 
power from Watt's Steam Engine, harness- 
ing of Niagara Falls in the latter end of the 
nineteenth century was an important event 
in the history of industry ; with small begin- 
nings, the scheme has now developed to 
huge proportions, with power in tremendous 
blocks, power for the production of chemical 
and electric furnace products, electrical 
energy to operate chemical plants, and to 
produce many alloys, to mention only a few 
activities. 

Then follows the description in brief, and 
an account of various discoveries, by men 
like Sir Humphrey Davy, Faraday, Volta, 
and others who built up the modern science 
of Electricity and Electrochemistry ; an 
account of the various uses to which electri- 
city is put in the modern day, in the kitchen, 
in health and beauty and in enriching 
nations. A special feature of the book is its 
beautiful charts and diagrams. 


Time, Space AND Atoms. By Richard 
T. Cox. 

The book opens with a quotation from 
‘* Eziekel’’ describing the measuring of 
things by Eziekel, and in what follows is 
to be found the attempts of scientists in 
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making various measurements, beginning | and psychological tests by which a student 


from the measuring of the speed of light to 
that of finding out the nature of molecular 
and atomic structures and the application 
of this knowledge. And a scientific account 
of the present-day knowledge concerning 
electrons and photons, radio-activity and 
quantum mechanics is given. 


The book is illustrated with 
diagrains to help understanding. 


FRONTIEKS OF MEDICINE. By Morris Fishbein. 


A special feature of this volume is its 
narrative form. Starting from the very 
earliest periods right up to the present-day 
medicine, with all its intricacies involving 
the use of mechanical accessories, an account 
of the medical progress is given in a manner 
which makes it a delightful reading. At the 
end of the reading one will be left wonder- 
ing how it was at all possible to know so 
much in such a short time. As long as 
humanity lasts the science of disease and 
its cure must last. With the growth of 
man’s ingenuity there is a proportionate 
growth of his understanding of the ‘ills to 
which man is heir” and his attempts to 
get immune to it. An account of man’s 
struggle in this direction and his successes 
in his attempts are here given. Modern 
medicine ‘‘does offer the living of most 
lives to the maximum period of expectancy 
and such living, with wealth and useful- 
ness’. 


beautiful 


B. ¥. 8. 
cS k ok 
VOCATIONAL GUIDANCE IN ENGINEERING 
Lines. Elicited and Edited by the American 
Association of Engineers. (Published by 


‘ 


The Mack Printing Co., Easton, Pa.) 


The American Association of Engineers 
has done « great service to the young men 
in particular, by putting in their hands 
‘ Vocational Guidance in Engineering Lines’ 
a book dealing with the main divisions of 
Engineering and its various ramifications, 
and written by Engineers who have attained 
leadership through years of practice in their 
respective fields. 


While each author has dealt with his speci- 
alised subject in a thorough and convincing 
manner they have all stressed the importance 
of Mathematics, Physics and Chemistry as a 
back-ground for Engineering studies. The 


book teems with a fund of valuable and 
up-to-date information in all the branches of 
Engineering and also contains a few mental 





should be guided in determining his aptitude 
for a particular vocation in life, thus elimi- 
nating a large number of misfits from 
crowding into the Engineering Institutions. 
Each author has, besides, given a _ true 
picture of the monetary prospects and 
compensations in his own speciality and 
also general principles of conduct which go 
a great way in building up the career and 
reputation of an engineering graduate. 

The following lines and branches of the 
profession are shown to possess, at the pre- 
sent time, promising prospects :— 

(1) Agricultural Engineering, (2) Aero- 
nautical Engineering, (3) Automotive Engi- 
neering, (4) Chemical Engineering, (5) Elec- 
trical Engineering, (6) Foundation Engi- 
neering, (7) Mechanical Engineering, (8) 
Metallurgical and Mining Engineering, and 
(9) Ceramic Engineering. In our opinion, 
however, the inducing prospects of a parti- 
cular branch or branches of the Profession 
depend much upon the political, economic 
and geographical conditions of a country. 
For instance, Agricultural Engineering and 
Metallurgical and Mining Engineering have 
a greater future in countries like America, 
Australia, India and Russia with their vast 
untapped mineral wealth and culturable 
lands, rather than in England, Germany 
and France. 

The importance of clear and impressive 
diction in writing and speaking has been 
recognised by almost every writer of the 
chapter, as an asset in the formation of a 
successful career and consequently the 
inclusion of a few courses in English lite- 
rature, public speaking and one foreign 
language in the Engineering Curriculum has 
been deemed imperative. 

The chapters on ‘Idealism in Engineer- 
ing’ and ‘Engineering Ethics’ bear elo- 
quent testimony to the earnestness of the 
authors in keeping the traditions of the 
Engineering profession on an altruistic and 
ennobling plane rather than on a mercenary 
foundation. 

In our Opinion, ‘ Vocational Guidance in 
Engineering Lines’ is not only a classical 
book of Engineering information at the 
present time but it deserves to be used by 
every teacher and prospective Engineering 
graduate as a text-book in English for the 
simplicity and elegance of its diction. 


G. N. GOKHALE. 
* * * 
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SeconpD YEAR COLLEGE CHEMISTRY. By 
William H. Chapin, 3rd Edition, Revised. 
Pp. 374, 1933. Price 22s. 6d. (Published by 
John Wiley & Sons, Inec., London. Chap- 
man & Hall, Ltd.) 

Though the title leaves one guessing as to 
the nature of the contents, the volume under 
review is an introduction to physical chemis- 
try. As the author remarks in the introduc- 
tion, the book aims at restating in a 
quantitative way the various physico-chemi- 
cal principles referred to during the first 
year of college chemistry. So far as the 
emphasizing of the principles of physical 
chemistry is concerned, the author has 
succeeded very well. The various new 
conceptions have been fully elaborated and 
illustrated with the aid of experimental 
results. Every chapter is invariably followed 
by a large number of exercises and problems 
relating to the particular topic of the 
chapter, thus enabling the student to get the 
ideas clarified and the principles impressed 
in his mind. In addition, two hundred exer- 
cises are provided at the end of the book. 

A special feature of the book is the intro- 
duction of biographical footnotes about 
scientists referred to in the text. The 
references given at the footnote are also of 
such a nature that a comprehensive idea of 
the special work in a particular field could 
be gathered by students who are desirous of 
learning more than what is given in the text. 
Considering that this book is intended to 
serve only as an introduction to physical 
chemistry there is no wonder that the treat- 
ment is non-mathematical and topies like 
photochemical reactions and the quantum 
theory are not dealt with. Like most 
American publications the get-up is very 
good though the price is high. 

The book under review will be a very 
valuable reference volume for students of 
the B.Sc. pass courses of Indian Universities. 


M. SESHAIYENGAR. 
Pa 


ae * 


EARTH-LORE: GEOLOGY WITHOUT JARGON. 
By 8S. J. Shand. (Thomas Murby & Co., 
London. 1933.) Price 5s. net. 

In this small book of about 135 pages 
divided into 14 chapters, Prof. Shand has 
attempted to give a broad survey of geology 
‘in a style as interesting as that of a good 
story-teller’’ and definitely divested of all 
“‘jargon’’. The first seven chapters of the 
book deal with such general aspects of 
geology as ‘‘ The face of the Earth,” ‘‘ Earth 
sculpture,’’ ‘‘ The book of the Rocks,” etc., 





wherein the subject-matter is more or less 
of an entirely non-controversial character. 
In the latter half of the book, on the other 
hand, the author takes the reader through 
some of the live problems in modern geclogy 
such as ‘‘ What lies beneath the crust?’’, 
‘The problem of Mountains’’, ‘‘ How is the 
crust held up? ’’, ‘‘ Drifting continents,’’ etc., 
—subjects on which, as Prof. Shand has him- 
self pointed out, there has been a lot of 
theorising and speculation at all times. 
Even while dealing with such abstruse and 
intricate problems as these, the author, with 
his simple style which is at once catching 
and clear, has been able to make his book 
interesting and readable even to the mere 
layman. This is certainly not a small 
achievement. 

There are one or two observations, how- 
ever, which one would like to make regarding 
that portion of the book which deals with 
the story of the development of life on the 
earth. We find, for instance, a whole 
chapter (Chapter VI—The Creation saga) 
devoted to refute the ancient ideas regarding 
the creation of the world and the generation 
of life, as embodied in the Book of Genesis. 
This seems hardly necessary, since nobody in 
these days is likely to give credence to this 
account in the Book of Genesis—especially 
when we realise that all our knowledge of 
this is based on an “ English copy of a 
Latin copy of a Greek copy of a Hebrew 
copy of an Assyrian copy of a Chaldean copy 
of a tale told in old Babylonia”’’ probably 
before 2500 B.C. 

On the other hand, one would have liked 
to see a full chapter devoted to ‘ The 
History of the Earth’’ embodying the more 
interesting and appealing features, in all 
aspects, of the past history of our globe, 
instead of the rather dry skeleton of this 
given on pp 10-41. Aided by a few striking 
illustrations, Prof. Shand with his remark- 
ably easy and popular style, could, no doubt, 
have made a chapter like this the most 
interesting part of his book. 

On the whole, the book is a welcome 
publication, especially te those who would 
like to be familiar with the general ideas of 
geology and their significance. 

L. R. RAo. 
* * o*” 
SNAKE LiFe StmPiy ToD. By J. Morewood 
Dowsett. Pp. viii+108 with a coloured plate 
and ten _ illustrations. Second Edition. 
(John Bale, Sons and Danielsson, Ltd., Great 
Titchfield Street, London.) Price 5s. net. 
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Endless fancies, prejudices and supersti- 
tions concerning snakes exist in the popular 
mind and a book setting forth their habits, 
the important réle they play in Nature 
and their anatomical features and their 
genetic relationship must be welcome. The 
amount of ignorance concerning these facts 
is almost universal and there are romantic 
stories about some of the well-known forms. 
Few will realise that snakes are polite and 
useful members of civil society and their 
fangs are not half so dreadful as the tongue 
of some of its members. The service of 
snakes in promoting the health and pros- 
perity of man is too unostentatious to be 
recognised and too disinterested to be 
appreciated generally. The prejudice is a 
matter of ancient history. 

There are several excellent books on the 
subject of snakes and this monograph will 
be a useful addition. It provides correct 
information on several questions which 
must naturally occur to every man who has 
the good luck to come across a snake in its 
native haunts and it seems to us that books 
of this description should be more widely 
read than sensational detective stories and 
love romances. 

We would invite the attention of the 
author and the publishers to certain state- 
ments which require precise definition. For 
instance the term ‘‘ Flying snakes’’ is apt 
to convey to the mind of the reader that 
these creatures are endowed with wings or 
an apparatus for regulating motion in mid 
air. Even experts on snakes may not quite 
grasp the force of the following state- 
ments :— 

‘* Snakes play the game of bluff like other 
animals, for they belong to the Animal 
Kingdom ”’ (P. VI). 

‘* Snakes have not the wisdom ascribed to 
them. They belong to the Animal King- 
dom’”’ (P. V.) 

There are a few grammatical and other 
solecisms. 

‘*Sea Snakes are helpless on land, and 
have no use in their eyes’’ (P. 4). Again, 
‘* And birds will protect themselves by the 
violent use of their wings, with which they 
will confuse the snake, and then catch it by 
the neck in its powerful beak and dislocate 
the vertebrae’? (P. 11). We are not im- 
pressed with the text figures. They seem 


to have been reproduced from the drawing 
books of the Junior Zoology class and the 
text figure of that noble and beautiful 
animal, the cobra, seems to be the handi- 





work of a young school girl. We hope that 
all these blemishes will be removed from the 
future edition of this really ‘interesting 
work. 


ok ok x 
ROMAN CATHOLIC METHODS OF BIRTH- 
ContTrRoL. By Marie Carmichael Stopes, 


D.Se., Ph.D., Pp. xiii+221. (Peter Davies, 
London, 1933.) Price 8s. 6d. 

Dr. Stopes is always courageous in her 
utterances and clear and logical in her 
writings. These literary qualities and the 
nature of the subject she deals -with secure 
for her a very wide circle of appreciative 
readers. The book is undoubtedly an im- 
portant contribution to the already extensive 
literature on birth-control and must be 
widely read even by those who have not 
taken an active interest in the doctrines of 
this new progressive movement, so hopeful 
of improving the health, happiness and pros- 
perity of the human race. 

It seems to us that the advocates of con- 
traceptive technique and those who are 
opposed to it are making undue fuss in the 
public press and platform. The function of 
creative love is a fundamental fact and in 
Nature it is subject to the inexorable laws of 
elimination and preservation of the offspring. 
Obviously civilised man cannot go back 
from the artificial kingdom in which he 
lives. If he has to continue in this artificial 
world, it is manifest, he must have recourse 
to artificial devices for securing and maintain- 
ing his progeny in such health and comfort 
as his artificial environment will permit. 
‘*Birth-Control’’ is undoubtedly in the 
nature of a serious physiological and ethical 
experiment and it is too premature to pro- 
nounce a verdict on its results. Surely it is 
not going to worsen our morals. It is not 
likely to harm our body any more than 
sophisticated diet, aleohol and the thrills of 
modern social life. It is not likely to upset 
the foundations of ancient religions any more 
than the teachings of false scientific prophets 
and philosophers, nor will it put itself in 
opposition to the efforts of religion to purify 
and elevate the morals of society. It isa 
socio-economic movement devised to impart 
instruction to those who may care to 
profit by it, in regard to certain serious 
obligations and _ responsibilities incurred 
through the thoughtless exercise of certain 
bodily functions and the grave _ effects 
which it is bound to produce on the rest of 
the society. Have the opponents any con- 
structive scheme for the amelioration of 
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social evils which the advocates of birth- 
control seek to remove by spreading their 
message? Religion has failed to diminish 
the world’s stock of impurity, criminality 
and debasement. The teachings of birth- 
control have nothing to do with religion and 
it must be poor religion which says ‘‘ multiply 
and be fruitful’’ and provides no safeguards 
against the birth of dangerous criminals 
and against recurring famines. We are con- 
fusing the issues when we connect religion 
and birth-control and are invoking the aid 
and authority of religion in opposing social 
phenomena which are the making of man 
and not of his Maker, and which can be 
overcome only by human devices. 

Dr. Stopes has set forth in this book a 
number of important facts concerning the 
Roman Catholic position on birth-control 
and from the documentary evidence she has 
produced, it is clear that Roman Catholi- 
cism enjoins certain practices which form 
the foundation of the modern contraceptive 
technique. Those who preach ‘“ absti- 
nence’’, ‘‘safe periods’? and such other 
safeguards are talking the language of 
ignorance. Nature knows no more’ impe- 
rious impulse than sex appetite, and its 
course and strength are not affected by the 
quality of food, the teachings of religion 
and influence of public opinion and educa- 
tion. We can more hopefully endeavour to 
steam the raging flood of the sea by repeat- 
ing the Lord’s Prayer than to assuage this 
fundamental instinct. The reason for its 
uncontrolled expression is due to the fact 
that religion and prudery have successfully 
veiled all rational knowledge of certain 
parts of human anatomy and their legiti- 
mate function in mysticism and have treated 
all reference to it as blasphemy. Religion 
has to pay the price for its unjustifiable 
attitude and should not grumble if the 
reaction is violent. The best course for the 
Roman Catholics and others who are 
opposed to the new movement is to advise 
their followers who may need its assistance 
to practise the methods under expert 
guidance, without injuring their sense of 
modesty, prudence and virtue, and if they 
are conceived in the fear of God and prac- 
tised as a service to humanity yet unborn, 
they are bound to acquire the merits of a 
religious act. We cannot stop the movement 
from taking its roots in our society and our 
duty is clear. Let us spiritualise it. 

Viewed in this aspect, Dr. Stopes’ latest 
book is a splendid contribution and we 





think, however, that before the birth-control 
practices are popularised, there must be a 
wide diffusion of correct knowledge on 
matters pertaining to sex anatomy and 
physiology so as to give the more intel- 
ligent section of the community a basis to 
regulate their married life with happiness to 
themselves, credit to the society to which 
they belong and honour to their spiritual 
preceptors. 
* ao 

THE SUPERNORMAL; A Critical Introduction 
to Psychic Science. By G. O. Barnard, 
M.Sc. Pp. 252. (Rider & Co., Paternoster 
House, London, 1933.) Price 7s. 6d. net. 

The book is a scholarly presentation of 
the facts of spiritualism in the light of 
modern scientific and philosophical investi- 
gations, and’ the strictly logical attitude of 
the book must attract a wider body of 
readers whom generally the extravagant 
representations of psychic research repel. 
The author examines the testimony of the 
spiritualistic school in a cold and critical 
manner, in a spirit of sympathy and with a 
fully equipped mind for the task and the 
result is the convincing theory that human 
personality is perceived as a transient mani- 
festation of a more permanent and universal 
reality. The main thesis of the book is a 
reassertion of the truth of psychic phenomena 
which can be proved as any other scientific 
fact and the theory of rapport is elaborated 
to account for the transmission of messages 
from the spiritual world. 

The book is divided into four parts, and 
the several themes which compose the whole 
field of psychic enquiry are examined in all 
their aspects and much of the chaff that the 
emotional enthusiasts had accumulated to 
the derision of the sceptics is cleared. In 
certain chapters like The Survival of 
Personality and Transcendental Conscious- 
ness, the writer takes the reader to philo- 
sophic heights where new visions open out. 
We confess that we started reading the book 
with a certain amount of prejudice and are 
glad to state that when we arrived at the 
closing chapters, we developed a feeling of 
respect for this branch of knowledge. What 
greatly impresses the reader is the frank and 
critical enquiry of the whole range of the 
subject-matter and we have genuine pleasure 
in according a cordial welcome to this able 
and useful contribution to psychic literature. 

ok * ae 
STOKE PARK MONOGRAPHS ON MENTAL 
DEFICIENCY AND OTHER PROBLEMS OF THE 
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HUMAN BRAIN AND MIND. No. 1. THE 
BURDEN MEMORIAL VOLUME. By Richard 
J. A. Berry, M.D., F.R.C.S., F.R.S.E. Pp, xix+ 
237. (Macmillan & Co., Ltd., St. Martin’s 
Street, London, 1933.) Price 10s. 6d. net. 

This work constitutes a worthy tribute to 
the memory of a great and good man, the 
late Reverend Harold Nelson Burden, who 
following the faith of his Great Master, found 
comforé and gratification in providing for 
the care and control of the mental unfortu- 
nates, by founding the Stoke Park Colony 
‘Clinics’? in the cause of which he spent 
his life-time, mental energies and his fortune. 
The book comprises seventeen contributions 
dealing with the various scientific and clini- 
cal aspects of original research conducted 
by the distinguished members of the staff 
working under the Director Dr. R. J. A. 
Berry. The clinic at Stoke Park which 
has achieved such a distinction as the only 
national institution of the type in the United 
Kingdom that the University of London has 
added it to the list of Institutions recog- 
nised for practice in connection with the 
Diploma in Psychological Medicine for candi- 
dates offering mental deficiency as their 
special branch and the University of Bristol 
has accorded a similar recognition by avail- 
ing itself of the unrivalled clinical material 
for post-graduate study. 

The researches of medical science have 
established that mental deficiency is due to 
the fact that relatively large areas of cere- 
bral cortex are completely devoid of all 
function for the reason that the majority of 
cellular elements remain in an embryological, 
non-functioning state. These areas are non- 
responsive to the influence of incoming 
extroceptive and other stimuli. This per- 
manent arrest, i.e., the non-integration of the 
supra-granular cortex with the deeper func- 
tioning cellular layers of the brain, leads to 
feeble-mindedness, idiocy, imbecility and 
other forms of mental deficiency. This supra- 
granular layer of pyramidal cells is phylo- 
genetically youngest, appearing first among 
the anthropoid apes and attaining higher 
development in man and if this layer were 
to remain in an undeveloped embryonic 
state, then mental deficiency becomes a case 
of atavism. Further it has been pointed out 
that the full development of this important 
cortical layer of nervous and the association 
areas, may be arrested by the presence of 
mesoderm mesoglial cells in the embryonic 
brain structure. What are the predisposing 
causes or conditions which produce this 





arrest in development and will it be within 
the province of science to discover the time 
of their appearance and eliminate them? Is 
any treatment in the ante-natal or neo-natal 
period possible for the removal of the inhibit- 
ing causes? The Mental Deficiency Act of 
1913 provides amelioration but intensive and 
prolonged researches on cyto-architectonics 
are necessary for successfully combating the 
distress. 

Another problem which has engaged the 
attention of the ‘‘Clinics’’ is criminology 
and the work of the members of staff con- 
firms the prevailing view that there is a 
definite correlation of the cubie capacity of 
the brain as estimated froin these diametral 
head measurements and intelligence and in 
the case of the criminals this correlation is 
pathological. In them the infra-granuiar 
cortex seems to be under uncontrolled action 
and this layer is on the primitive or animal 
scale, producing fierce savage instincts. If 
the supra-granular layer were to gain pre- 
ponderance, human savagery may be trans- 
formed into efficient social service. The 
next phase in medical research will be 
devoted to the investigation into the causa- 
tive factors in the failure of integration of 
association areas and the contributions of the 
biological investigations into the problems of 
heredity will be of inestimable value. 

The book is profoundly interesting. It 
embodies the facts of patient researches into 
an important branch of human problem, 
and the conclusions are satisfactory. The 
book is indispensable to every medical 
student and the general practitioner who 
shouid never miss the opportunities of 
maintaining notes of all cases of mental 
deficiency in whatever form it may occur 
and report to the ‘‘Stoke Park Clinics’’. 
It is an irony of modern civilisation 
that a large section of men and women 
is incapable of contributing their energies 
in the furtherance of human cause. What 
a terrible drain of public revenues it is to 
maintain the idiots, imbeciles, the mental 
unfortunates and criminals and to permit 
them to multiply their maladies in their 
offspring! The problem is profoundly im- 
portant not only to the medical profession 
from the scientific standpoint, but to the 
legislators and social reformers who should 
courageously tackle with this growing evil. 

We congratulate Dr. Richard J. A. Berry, 
Director, Stoke Park Colony, on the produc- 
tion of this most stimulating work on the 
most vitally human problem. We hope that 
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no maudlin sentimentality will be permitted 
to interfere with the solution of it, on which 
the future safety, happiness and prosperity 
of the society depends. 
* * * 

BIOLOGY IN EVERYDAY LiFRk. By John R. 
Baker and I. B. 8S. Haldane. (George Allen 
& Unwin, Ltd., Museum Street, London, 
1933.) Pp. 123, 3s. 6d. net. 

This is a charming little book based on a 
series of six broadcast talks on some of the 
fundamental problems of social and econo- 
mic life of the civilised communities. The 
knowledge which scientific researches contri- 
bute to contemporary thought has a two- 
fold value. There is in the first instance 
extension of our understanding of the facts 
and phenomena of nature which has its 
little value for the practical affairs of man 
and then we have a body of knowledge built 
up by patient researches, capable of practi- 
eal application. The book deals with some 
of the aspects of the utilisable knowledge 
which recent researches in biology have 
placed in the hands of scientists. 

Mr. Baker has given five talks which are 
certainly fascinating and Prof. Haldane’s 
talk on biology and statesmanship is simply 
superb. Inan easy and bright style, a large 
mass of useful information is provided and 
though in certain matters such as Birth- 
Control and Sterilisation one may not agree 
with the first author, still for clearness and 
precision of the statement of the facts and 
the candour with which the bearing of the 
teachings of Biology on the practical prob- 
lems of human society is discussed, we 
have nothing but praise. 

Unfortunately in India, men of highly 
cultivated minds only know the technique 
of rhetoric and the subtleties of metaphysics 
but are in many cases ignorant of the 
elementary facts of science. A few are 
conversant with certain recondite expressions 
of physical sciences. But the most delight- 
ful and ennobling aspects of scientific teach- 
ings are crowded out by the dust and heat of 
public life. The present educational system 
develops only a fraction of man. The 
broadcast talks published in book form by 
Messrs. George Allen & Unwin, besides 
furnishing the reader with a fund of useful 
information, are caleulated to stimulate 
thought and further enquiry. 

This little book eminently fulfils the high 
purpose of the authors. R 


By Lord Raglan. 


THE SCIENCE OF PEACE. 








(Methuen & Co., Ltd., 36, Essex Street, 
W. ©. London, 1933.) Pp. x + 160. Price 
3s. 6d. 

Lord Raglan is a distinguished anthropo- 
logist and his opinions on the fundamental 
problem of peace are entitled to great 


respect. We have read this brilliant book 
with great profit but in one or two respects 
we venture to differ from the author. The 
primitive races are alleged to be peace-loving 
and war is said to be unknown among the 
early food-gatherers. The beginnings of 
war are traced to the custom of offering 
human sacrifices among the primitive and 
ruder agricultural communities and the 
practice of head-hunting on a chieftain’s 
death. The surviving stocks of primitive 
groups are peaceful and the inference ‘ must 
be’ that their forbears must have been strang- 
ers to. wars. We are disposed to think that 
if the earlier races or the food-gatherers 
were peaceful, they did not possess the 
instinct of possession or aggrandisement. 
‘Sufficient unto the day is the gatherings 
thereof ’’ must have been their rule of simple 
lives: if, on the other hand, they made the 
least attempt to gather all and leave nothing 
for their neighbours, we can conceive the sort 
of relation which would subsist between two 
such tribes. It seems to us that in nature 
as well as in the unorganised communities 
peace depends upon well-gratified appetites 
of stomach and sex and whenever there was 
hindrance to the satisfaction of either, fight 
must ensue and fight is only war writ small. 
Suppose a group of people are reduced to 
starvation or prevented from exercising their 
natural proclivities, they are bound to rise 
against their oppressors, leading to hostili- 
ties the duration and intensity of which 
must depend upon the resources of the 
parties engaged in the conflict. Suppose in 
a community every individual member has 
the means and liberty to gratify his appetites 
in the manner he likes best, there would 
apparently be no cause for conflict among 
them and suppose the world is so constituted, 
world-peace is assured. Because human 
nature possesses what we regard as antisocial 
instincts, Moses laid down the Ten Command- 
ments and from the day this Revelation was 
made, individuals and nations have been 
trying to circumvent them and because they 
live in highly organised and complex 
societies, the conflicts have become private 
or public enterprises. 

The trouble with our civilisation is that it 
is a maladjustment of head and heart. Our 
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emotions have not kept pace with the 
progress of our intellect. In the case of 
Veddahs of Ceylon, the Punans of Borneo, 
the Pygmies of the Congo Forest and the 
Bushmen of the Kalahari Desert, the head 
has not outstripped the heart and their child- 
like simplicity of habits will certainly change 
if they are civilised. 

The causes of modern war among nations 
are still to be traced to the primitive but 
imperious instincts of stomach and superio- 
rity complex, which may be paraphrased 
into trade, economic and industrial rivalries 
and tariffs; over-population and covetuous- 
ness of the neighbour’s land and cattle, 
emigration laws and religious and racial 
intolerance. In the settlement of disputes 


arising from any one of these or other causes, | 


it is important to remember that two heads 
and not two hearts that are involved and all 
agreements based on the understanding of the 
head must be fugitive. Intelligence always 
strives to establish superiority and rarely is 
an opportunity lost to detect 
reasoning, 


head civilised him and 


peace must remain a dream. 


The early religions set about civilising the | 
human mind and ennobling the human | 


heart by such excellent teachings as ‘‘ Love 


thy neighbour as thyself,’ “If thine eye | 


offend thee, pluck it out’’, ‘‘ Do unto others 
as you would be done by ’”’; ‘‘ If thou call thy 
brother fool thou art in danger of hell-fire ”’ 
and ‘‘God is love’’ and all prayers conclude 
with ‘‘ Peace and Goodwill unto all men”’. 
These doctrines appeal to the heart and 
when metaphysical disputes and sectarianism 
arose trying to establish the superiority of 
one set of doctrines over another, bloodshed 
resulted. 

Lord Raglan provides excellent and most 





errors of | 
faulty judgment, and unfavour- | 
able settlements in the previous transactions | 
whose revision must produce fresh disputes. | 
The heart humanised the savage and the | 
unless humanism | 
overtakes civilisation, the prospect of world- | 
| with a pregnant sentence: ‘‘ It has been said 





convincing arguments against the doctrines 
of war-mongers and we admire the resources 
and readiness of his replies. The fourth 
section of the book in which he provides a 
constructive and well-reasoned programme 
for achieving world-peace is the most impor- 
tant contribution. Undoubtedly the first 
condition of world-peace is ‘‘ demilitarisation 
of Religion’. This implies not only the 
restoration of religions to their original 
purity and simplicity, by stripping them of 
all controversial metaphysical accretions, 
but their reduction to the basic formula of 
universal Truth, Beauty, Love and Good- 
ness. All talk about ‘‘ Soldiers’’ of religion 
must cease and man must instinctively, like 
Abu Ben Adam, love his neighbour and it is 
same as “‘ loving the Lord’’. A more spirit- 
ed and straightforward utterance on the 
humanisation of religion we have not read. 

The chapters on ‘ Education for Peace’’, 
‘*The Curse of Babel’’ and ‘‘ World Civili- 
sation’’ are illuminating and those con- 
fronted with the stupendous task of recon- 
structing the dismembered fragments of the 
world structure, will find hope and encou- 
ragement provided in the chapters on ‘* Law 
versus War’. ‘*The Government of the 
World’ and ‘‘ Peace-mindedness’’. The 
Chapter on ‘‘Women and War” concludes 


that the last thing that man will civilise 
will be woman, but has he ever tried,’’ 
The experiment may be tried, but the sub- 
ject is sure to resent the attentions of the 
experimenter. 

The book is a superb contribution to the 
solution of the teasing present-day prob- 
lems. . We are not likely to succeed in 
establishing world-peace by treaties and 
international conferences. Peace is an 
ultimate fact of human nature and environ- 
ment. We would like to have more books 
such as the one we have before us, written 
clearly, precisely and with knowledge and 
far-sightedness. 
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